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EAK ...a high-boiling solvent 
with important characteristics 


In surface coating formulations, ethyl 
amyl ketone (EAK) teams up with low- 
boiling MEK and medium-boiling MIBK 
to provide better flow and gloss and aids 
in eliminating dry overspray. 

EAK’s slow evaporation rate in surface 
coating formulations contributes to ex- 
cellent flow-out, helps minimize pinholing 
and bubbling in the film. It also possesses 


SHELL CHEMICAL CORPORATION 


excellent blush resistance, good diluent 
tolerance and high solvency. 


EAK is an important component of 
thinners in various types of coatings—au- 
tomotive refinishing lacquers, silk-screen 
printing lacquers and multi-color lacquers, 
for example. Cellulose esters, vinyl poly- 
mers and most other synthetic and natural 
resins are soluble in EAK. 


CHEMICAL SALES DIVISION 


Atlanta * Boston * Chicago « Cleveland * Detroit * Houston « Los Angeles * Newark « New York © San Francisco © St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal * Toronto » Vancouver 


Because of its interesting chemical struc- 
ture, EAK is also proving itself to be a 
valuable intermediate. 


Call your Shell Chemical representative 
now. He’ll be glad to discuss your specific 
solvent needs with you. And write for 
ORGANIC CHEMICALS, a catalog of 
Shell solvents, resins 
and intermediates. 
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...in fluid bed 


control 


DUCLONES'’ provide high recovery efficiency, 


insure continuous operation 


DUCLONE high efficiency cyclone dust collectors are designed and 
constructed to take unusual service conditions in stride. That’s why they 
have gained wide acceptance in fluid bed processes, such as the one 
illustrated for pyrite roasting to produce sulfur dioxide for manufacture 
of sulfuric acid. A special refractory lined primary Duclone and stainless 
steel secondary Duclones were supplied by Ducon to insure continuous 
operation under the inherent high temperature and corrosive conditions 
of the process. 


High efficiency Duclones are available in a wide range of capacities and 
in multiple units and special materials to meet a wide variety of dry dust 
control applications. 


Send for Bulletin C-958. 


THE Ducon COMPAN ¥Yuwnc. THE DUCON COMPANY of CANADA, Ltd., 


147 EAST SECOND STREET + MINEOLA, L.!., NEW VORK 1131 Pettit St., BURLINGTON, ONTARIO 
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Modernize now 
for growth and profits 


t 


MODERNIZ 


Twenty-Second of Twenty-Six Issues 


Modernization: Plan °59 


Biggest challenge facing industry today is 
thorough modernization of plant and equipment. 
Here is our appraisal of the economics of the 


job to be done; a panel-in-print tells you why 


and when; how team effort can diagnose’ obso- 
lescence; what’s new in equipment; case his- 
tories to show how updating pays off. Plan *59 
is designed to help you, your company, your 
community and your country. (p. 113) 


New use for liquid-liquid extraction 

Traditional way of separating columbium and 
tantalum—fractional crystallization—can be by- 
passed. See how solvent extraction process is 
now working on a commercial scale to separate 
these two strategic metals, (p. 103) 


For your reports: the right pronoun 

If all technical authors acknowledged their 
own conclusions there would be far less chance 
of misinterpretation. So if you want accuracy 
in your own written reports, forget your modesty 
and use “I” and “we.” (p. 147) 


How to get fast repair jobs 

Here’s a new wrinkle in repairing and stretch- 
ing the life of corroded equipment. New plastic 
metals can cut costly downtime. They’ve been 
proved on big jobs as well as small. (p. 126) 
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WHY WAIT for Booming 


New Plant, or [= 


Solid Bowl 
Continuous 
Centrifugalis 


Get the facts and figures and see for yourself how quickly and how many 
times over this BIRD will pay for itself upon replacement of less efficient, 
lower capacity filters that cost more to operate and maintain. 


Get proof of profits and savings in advance of your investment. 
Have pilot-scale tests of your slurries made, at no obligation to you, at 
the Bird Research and Development Center. 


Bird Continuous Centrifugal Separators individval machines waite: 
+ Bird-Prayon Continuous, Rotary, Horizontal Vacuum Filters BIRD MACHINE a 
+ Bird-Young Singte Cell Rotary Vacuum Filters COMPANY - : 

Bird Horizontal Tank, Vertical Leaf Pressure Filters Mars. 
+ Bird-Humboldt Screen Type Oscillating Centrifuges 


+ Bird Contritugals Bird Centrifugal Classifiers Walnet Creek, California 
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Better deasphalting keys lube-oil modernization..... 54 


At Wood River, Il, Shell boasts first-time use of rotating 
disk contactors for propane deasphalting. New setup will 
key process improvements right down the line. 


Refiners should prepare to change yield patterns.... 66 


A look at the next eight years presages a bigger share of 
the market for middle distillates and fuel oil. Gasoline’s 
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Repair with plastic metals to slash downtime....... 150 
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pair jobs are plastic metals. They’re being used on large 
vessels—sometimes without process interruption. 
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was used in the fabrication 
of these bubble cap type trays 


Hastelloy... 
another unusual alloy was used to fabricate 
this high-pressure entrainment separator 


Monel-clad, too! 
High-pressure reactor head of 
Monel-clad carbon steel 


The fractionating tower shown at the left is one of thousands of process com- 
ponents fabricated in stainless steel by Vulcan Manufacturing since Vulcan built 
the first stainless steel equipment for the chemical industry in 1931. This fact is 
important to you in that it suggests an unusual depth of experience in working 
with a metal that has contributed so substantially to advances in process techniques. 
For example, Vulcan offers you reliable knowledge in the fabrication of stainless 
and stainless-clad as well as stainless lining or facing of carbon steel. We assure 
you of rigid quality control...use of the latest fabricating techniques... and the 
thorough testing of completed units. 

It is this combination of skill and care in manufacture that has enabled Vulcan to 
become a leading producer of stainless steel components and to achieve a record 
output exceeding two million pounds of stainless steel equipment in 1957. 

When your needs call for towers, heat exchangers or any vessel or part fabricated 
in any one of the 12 or more types of stainless steel—rely on the talent at Vulcan 


Manufacturing. 


manufacturing 


120 Sycamore Street, Cincinnati 2, Ohio, Dunbar 1-1400 


Designers and builders of process equipment 
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Highlight of Progress 
in Douhle-Fiow Design 
4 Down the Nears: 


duced new cooling tower that was 
a ‘Prove'to be the most important single 
advancement in the entire history of. 
.» industrial water cooling — the Marley 
Double-Flow. Far from being just an 
improvement or refinement of existing 
cooling towers, the Double-Flow was 
an entirely new concept of water cool- 
ing based on the revolutionary cross- 
flow principle of a single fan serving 
two cooling cells by drawing air hori- 
zontally across both cells. 


sin fan has replaced by, Since that time, more than 2000 Double- 
efficient elevate wit unitized steel ‘equipment supports; Flows, involving more than 6000 fan cells, 
Flow cooling tows have been put into industrial service, and 
; the billions of gallons cooled daily by 
Double-Flows exceed installed capacity 
of any other type of tower. The Double- 
Flow has become, by any standard of .: 
measurement, the Number One Indus-.,.:\.% 
trial Cooling Tower, both at home 
abroad. 


Performance has keyed 
popularity over the past two decadesy:-\ 
performance that is a matter of record, 
based on valid and published tests. 
pendable performance— earliest Dowblers. 
Flows are still in daily service. Comtime-¢2\\x% 
ually-upgraded performance—Marley has. 
constantly improved fans, fan cyltedaka®. 
drift eliminators, fill, mechanical. 
ment... every functional and structural 
element . . . all to further its goal of: 
‘moving more air to more. 
>more. efficiently”. 


The full-height louvered b remains but new, broad louvers on BR centers 
open it. up for maximum ait,passage with little dratt»ioss; 
festrietion of air travel by ic@ 


the original Double: Piow were the most efficient of that 
Hermitigbotie. Double-Flows remove more 


and its covered by 0, S. and Foreign Patents and Patents Pending 


Marley Class 600 Double-Flows 
again revolutionize water cooling! 


The Class 600 Double-Flow is unusual in profile, unprecedented in performance— 
-», and here are the highlights: Angular sidewall construction and fill of uniform width at 
i all elevations permits increased cooling capacity in every frame size with, greater power 
‘@conomy and conservative basin cost . . . from the new wide angle lovvers;to; the fan,. a 
flow is cleared of obstructing elements, resulting in lower draft 16e§more effi¢ient air. Be 
movement ... angled louvered walls prevent splash-out, preverit 
new inert materials throughout tower 
extend service life. Get complete information 
on these modern cooling towers from the 
Marley. engines your Sty or 


The Company 
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THESE AAF UNITS DO MANY JOBS 
FOR CHEMICAL PROCESSORS 


The materials at left are but a smattering of the 
hundreds being efficiently and economically col- 
lected for the chemical industry by AAF’s AMERjet 
and wet-collecting ROTO-CLONES. 

All three units offer these four basic design fea- 
tures: (1) small space requirements, (2) maintained 
performance over a wide range of operating con- 


Ai 


COMPANY, INC. 


326 Central Avenue, Louisville 8, Kentucky 


ditions, (3) constant exhaust volume, and (4) high 
collection efficiency. 

For more complete information on any or all 
of these units, call your local AAF representative 
or write direct for Type W ROTO-CLONE Bul- 
letin 272B; Type N ROTO-CLONE Bulletin 277; 
AMERjet Bulletin 279. 


AAF Dust linois 
Control! Equipment Heating Specialties 


Iter —— BETTER AIR IS OUR BUSINESS —— 


American Air Filter of Canada, Ltd., Montreal, P. Q. Sientlisdies 


and Precipitators | Ventilating Units 
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RESULT: 
easier installation 
smoother performance 


If bucket elevator components don’t 
match perfectly, time and effort 
needed for assembly can send instal- 
lation costs skyrocketing. And if 
misalignment isn’t corrected, it soon 
shows up in bucket and casing wear, 
undue drag and friction, excessive 
maintenance and downtime. 


Integrated Components 


Link-Belt prevents these costly in- 
stallation and operational headaches 
. . . eliminates them in the factory, 
not in the field. Making everything 
that goes into a bucket elevator, 
Link-Belt carefully designs, manu- 
factures and integrates all compo- 
nents for perfect, ready alignment. 
As a result, unnecessary erection 
costs and difficulties are avoided . . . 
efficient, long-lasting elevator per- 
formance is assured. 


One-Source Service 


Equally important, the completeness 
of Link-Belt’s line makes it easy to 
select the proper type bucket eleva- 
tor and components best suited to 
your material and capacity require- 
ments. Link-Belt will erect your ele- 
vator and accept full installation 
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BUCKET ELEVATORS 


dential Plaza, Chicago 1. To Serve Industry 

There Are Link-Belt Plants and Sales Offices 
in All Principal Cities. Export Office, New 
York 7; Australia, Marrickville (Sydney); 
Brazil, Sao Paulo; Canada, Scarboro (To- 
ronto 13); South Africa, Springs. Represent- 

atives Throughout the World. 14,917 


TRAVELING BUCKET ELEVATOR. This Link-Belt centrifugal discharge bucket ele- 
vator, mounted on a steel, self-propelled carriage, travels along rails and serves a 
line of processing tanks. 
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WELDING... X-RAYING... 


2-inch-thick seam at Downingtown 


Item: Air Dryer Cylinder 
Material: Carbon Steel 
Thickness: Head, 2”—Shell, 2-5/16” 
Design Pressure: 3200 psi 
Hydrostatic Test Pressure: 5400 psi 


Design Temperature: 450° F. 
‘ Stamping: National Board and ASME 


X-rayed and stress relieved. Inspection by purchaser and Hartford. One of 8 identical 
units. The rest of our plant equipment is geared to our capacity for welding 2-inch- 


thick material and lifting 80 tons. Write for bulletins. 


Downingtown Iron Works, Inc. 
140 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Miwaukee 


Branch offices in principal cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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hydrochloric acid—to 500°F, 


in any concentration, 


CAN'T CORRODE 
FLUOROFLEX-T PIPE 


Lining is completely inert to all corrosives. It’s made of 
Fluoroflex-T, a high density, non-porous compound* of 
virgin Teflon. 


Liner and housing are in thermal equilibrium through 
an exclusive process developed by Resistoflex. It com- 
pensates for thermal expansion differential between 
the Teflon and the pipe housing, eliminating fatigue 
collapse, and cracking at the flange. 


Saves $60,000 monthly at one chemical processing 
plant. Frequent piping failures cost that much in ex- 
cessive maintenance and product loss. An exhaustive 
search among all types of piping uncovered only one 
system that could handle the mixture of 25% hydro- 
chloric acid and organic solvents at 300°F and 100 psi 
without difficulty — Fluoroflex-T Type S piping. With 
over 1500 feet and 400 fittings now in service—some 
for more than 18 months—there have been no failures. 


Fluorofiex-T Type S piping systems can handle the 
toughest problems of corrosion, erosion and contami- 
nation for you, too, with complete safety. Send for 
Bulletin TS-1A. Dept. 148, RESISTOFLEX CORPORATION, 
Roseland, N.J. Other Plants: Burbank, Cal., Dallas, Tex. 


@ Fluoroflex is a Resistoflex trademark, reg., U. S. pat. off. 
@ Teflon is DuPont's trademark for TFE fluorocarbon resins 


* Pat. No. 2,752,637 


liner of TEFLON® 
in thermal equilibrium with housing 


RESISTOFLEX 


Complete systems for corrosive service 


LINED STEEL PIPE + FLANGED FLEXIBLE WHOSE * BELLOWS * ELBOWS * TEES * REDUCERS * DIP PIPES & SPARGERS + 


LAMINATED PIPE 
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Pipe lined with a TFE-fluorocarbon resin 
eliminates costly replacements and maintenance 


Pipe lined with a TerLon TFE-fluorocarbon resin can save 
you money by substantially reducing process shutdown, pipe 
replacement and system maintenance. It will increase plant 
safety by eliminating the hazard of corrosion-caused leaks 
and disassembly of chemical lines. 

TFE-fluorocarbon resins withstand the most corrosive 
chemicals used in the industry. For example, sections of this 
lined pipe were installed in an aqueous process stream 
carrying HCl liquid and vapor, plus organic solvents and 
reagents at temperatures above 220°F! After more than two 
years, inspection showed their condition to be so good that 
they were reinstalled under even more severe conditions. 
Because of this outstanding performance, the plant has 
greatly extended the use of TFE-lined pipe. 

TFE-fluorocarbon pipe liner has many other advantages. 
It is rated for use up to 500°F. It won't shatter under vibra- 
tion or physical or thermal shock, like brittle lining. The non- 


adhesive properties of TFE resins make them ideal for han- 
dling sticky or viscous substances. The liner flared over the 
flanges provides complete protection for the metal from the 
process fluids and eliminates the need for additional gasket- 
ing. And now you can get a complete assortment of standard 
sizes, flanged pipe, tees, elbows and reducers, all lined with 
TeFLon TFE resins. 

For long service life, greatly reduced maintenance and 
downtime, and greatly increased plant safety, install pipe 
lined with Terton. Call your local pipe supplier for the 
details. Or, for more information, write to: E. I. du Pont 
de Nemours & Co. (Inc.), Polychemicals Department, Room 
711, Du Pont Building, Wilmington 98, Delaware. 
1N CANADA: Du Pont Company of Canada (1956) Limited, P. 0. Box,660, Montreal, Quebec. 


Ter on is Du Pont’s registered trademark for 
fluorocarbon resins, including the TFE ( a 
ethylene) resins discussed herein, 


TFE-FLUOROCARBON RESINS 


BETTER THINGS FOR BETTER LIVING... 
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Westinghouse Silicon Rectifiers... 


higher efficiency, simpler construction 


Section of a 5000-amp., 535-volt silicon rectifier 
installation for electrochemical service, 
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for medium and low voltage 


electrochemical processing economy 


Helping you curb the high cost of processing is 
the job of these new air-cooled, high-efficiency 
Westinghouse silicon rectifiers. Cost of power — 
as reflected in final product costs — is now made 
lower than ever before. 


Low cost... advanced circuitry eliminates com- 
plicated excitation equipment and simplifies con- 
struction. 


High efficiency ... approximately 95% overall, 
for low and medium voltage applications. 


Long life ...no detectable aging of silicon cells 
has occurred even after many years of use. 


Ease of installation ... units are completely 
factory-assembled. You need only make a-c and 


d-c connections, 


No costly outages... indicating equipment will 
detect cell failure. Drawout construction makes 
replacement quick and easy without dropping load. 


For full information on Westinghouse silicon 
rectifiers for electrochemical applications, call 
your Westinghouse representative or write 
Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pennsylvania. J-15003 


voucan Westinghouse @) 
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eee for SEPARATION of IMMISCIBLE 


for CONTINUOUS CONCENTRATION and 


«+ for RECOVERY, WASHING, and DEHYDRATION of CRYSTALS 


With the addition of the C-41, the three sizes of Sharples SUPER-D- 
HYDRATOR cover the broadest range of capacity—These are completely 
automatic, horizontal perforate basket centrifuges which operate continu- 
ously at full speed for the recovery, washing, and ew crystals. 
Special designs available for pressure operation. 


SHARPLES PROCESSES and PROCESS ENGINEERING 


range from complete plants such as complete soap plants, vegetable oil process- 
ing plants, tall oil recovery plants, animal fat rendering, treatment of residual 
oil,to unit operations such as dehydration of numerous types of crystals, desludg- 
ing, etc. Your problems will be analyzed by experienced process engineers. 
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LIQUIDS and fer CLARIFICATIONS 


A wide choice of centrifuge types, including the 
Sharples SUPER-CENTRIFUGE, which develops 
the highest centrifugal force commercially available, 
13,200 X G, as well as disc bowl centrifuges, and the 
Sharples PRESUR-SEALD centrifuge for operation 
under positive pressure. 


Sharples offers the widest range of NOZL- 
JECTOR and other nozzle type centrifuges available 
to effect separations, clarifications and solids concen- 
trations of varying complexity. Internal or external 
control of valves provides intermittent or continuous 
discharge of concentrated solids; highest capacities 
with peak performance; pressures to 150 psi. 


P-3000 SUPER-D-CANTER 


Six sizes of Sharples Super-D-Canters for con- 
tinuous removal of solids from slurries and suspen- 
sions; recovery, dewatering, and washing fine crystals 
and other solids, and wet classification of solids. Com- 
plete range of capacities; pressure operation to 150 psi. 


2300 WESTMORELAND STREET * PHILADELPHIA 40, PENNSYLVANIA 
NEW ORLEANS*SEATTLE*LOS ANGELES*SAN FRANCISCO*HOUSTON®ST. LOUIS*ATLANTA 


Associated Companies and Representatives Throvghovt the World 
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THE COMPLETELY INTEGRATED LINE OF CONTINUOUS CENTRIFUGES 
Capacity High Pressure Peak Performance 
PRESUR-SEALD CENTRIFUGE | 
4 
, REMOVAL of SOLIDS from LIQUIDS 2g? 
eo for CONTINUOUS DEWATERING of SLUDGES and SLURRIES Biok 
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Another Complete 


_ Apex, Nevada, Plant of the United States Lime Division of the Flintkote 
Company is the Largest, Most Modern and Most Efficient in the West. 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22, N.Y. * FACTORY: DANVILLE, PA. 


CRUSHERS ¢ PULVERIZERS:¢ KILNS ¢ PREHEATERS *¢ DEHEATERS « SCREENS * CONVEYORS 
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Lime 


Plant 


Manufacturer of the broadest line 


of Building Products in America 


Two 10’x 150’ KENNEDy Rotary Kilns, with their KENNEDY Pre- 
heaters and Contact Coolers, are the principal components of 
this modern, efficient lime plant — designed by KENNEDY. 


PULVERIZED COAL 


FIRING SYSTEMS ¢ HYDRATORS 


Che 


features 
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4 LOS ANGELES 10% 


; 


Look at the map 
to see how much 
less you pay! 


Refer to Chemical Engineering Catalog for Detailed 
Description of Worthington Standard Pumps 


‘4 


DALLAS 8% 


HOUSTON 8% 


Worthington has reduced the cost of SESC pumps by 
spanning the nation with new regional assembly depots. 
In addition to the primary depot in East Orange, (N.J.), 
others have been established in Cleveland, Atlanta, St. 
Louis, Houston and Los Angeles. Worthington can now 
pass along savings to you in three ways. One, on the 
price: as much as 10% depending upon your location. 
Two, on time—because your order can be processed and 
shipped in a matter of hours. Three, on parts service— 
because each of the assembly depots maintains a stock of 
spare parts. 

In addition to assembly points, Worthington also 
maintains stocks of completely built pumps in Buffalo, 
Chicago, Denver, New Orleans, Dallas and Tulsa. 

But there are other reasons why SESC (standard end 
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CHICAGO 6% 


CLEVELAND 5% 


WORTHINGTON PUMPS 


suction centrifugal) is far and away your best pump buy. 
Standardization gives you a high degree of interchange- 
ability. Pumps may be all iron, all brenze, standard 
fitted, or Worthite*. 120 different sizes, with open or 
closed impellers are available with capacities up to 2700 
GPM and heads to 550 Ft. Conventionally packed boxes 
or mechanical seals are optional in all pumps, and con- 
versions from packed boxes to seals may be made on 
units in the field. All in all there are 70,480 modifications 
of the SESC pump to choose from—the broadest com- 
bination the pump industry has to offer. 

SESC pumps also give you these benefits of standard- 
ization. You can cut your spare parts inventory by 50% 
because only four bearing frame sizes are used for the 
entire 120-pump line, and all pump parts are interchange- 


ATLANTA 6% 


BUFFALO 


EAST ORANGE 


able. This means reduced downtime if repair or conver- 
sion is made. Finally, one basic design for the complete 
line simplifies maintenance and lowers overall operating 
costs, 

Take advantage of the new low costs—the speeded de- 
livery—the many outstanding features of the Worthing- 
ton SESC line now. For detailed information, write for 
Bulletin W-300-B-4-B. Worthington Corporation, Sec- 
tion 20-3, Harrison, New Jersey. In Canada: Worth- 
ington, Ltd., Brantford, Ontario. 


*Worthite is a high nickel, high-chromium, low-carbon alloy sttel. 
Trademark Reg. U.S. Pat. Off. 


WORTHINGTON 


NEW ORLEANS 7% REGIONAL J 


with | DODGE 
HEAT EXCHANGER AND 
CONDENSER TUBES 


FOR LONG-RUN RELIABILITY ! 
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e Wide range of finest quality copper-base alloys— 
bi-metal combinations—to fit your application needs. 


e Well-stocked, nation-wide warehouses at Houston, 
Tulsa, Los Angeles and Bayway, N. J. 


e Experienced engineering staff at your service to help 
solve tube corrosion problems. 


Specify Phelps Dodge . . . a leading manufacturer of tubes 
for the fabricators of heat exchangers and condensers! 


PHELPS DODGE PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, 
Ala., Cambridge, Mass., Charlotte, 
Chicago, Cincinnati, Cleveland, Dallas, 
Dayton, Detroit, Fort Wayne, Greens- 
boro, N. C., Houston, Indianapolis, 
Jacksonville, Kansas City, Mo., Los 
Angeles, Memphis, Milwaukee, Minne- 
apolis, New Orleans, New York, Phila- 
delphia, Pittsburgh, Portland, Ore., 
Richmond, Rochester, N. Y., San Fran- 
cisco, St, Louis, Seattle, Washington, 


FIRST FOR LASTING QUALITY— FROM MINE TO MARKET! 
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R/M is your best single source 
for any form 


source for every “Teflon” product, from sheets, rods, tubes, 
tape and flexible wire braid covered hose to the most in- 
tricate molded and machined components. 

No matter how exacting your specifications, depend on 
R/M to meet them with complete satisfaction. Your nearby 


Pioneering in the fabrication of “Teflon,” R/M has built a 
solid record of achievement in utilizing the unique prop- 
erties of this material. Our engineers have done many things 
previously considered impossible, such as molding very 
complex valve diaphragms. 


In addition to the knowledge and skill of its personnel, 
R/M has the production facilities to produce “Teflon” in 
any form and quantity you require. Make us your prime 


R/M district office will be glad to give you the cooperation 
you need when your project is in the design stage. Or write 


for free literature and detailed information. 
*A DuPont trademark 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 


Contact your nearest R/M district office listed below for more information or write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa. 
BIRMINGHAM 1 « CHICAGO 31 « CLEVELAND 16 DALLAS 26 DENVER 16 DETROIT 2 HOUSTON! LOS ANGELES 58 MINNEAPOLIS 16 
NEW ORLEANS 17 « PASSAIC « PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 « SEATTLE 4 ¢ PETERBOROUGH, ONTARIO, CANADA 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles »* Mechanical Packings « Industrial Rubber e« Sintered Metal Products « Rubber Covered Equipment 
Abrasive and Diamond Wheels « Brake Linings * Brake Blocks « Clutch Facings « Laundry Pads and Covers « Industrial Adhesives « Bowling Balls 
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modernization means 
reduced costs...increased efficiency 


MODERNIZATION ALSO MEANS 


® 


DENSITY MEASURING SYSTEMS 


AccuRay now offers the process industries unlimited opportunities for greater 
profits through increased production and improved quality control. AccuRay’s 
density measuring system gives management greater control over production 
processes without time-consuming delays for sampling and adjusting the 
process. Continuous, accurate measurement of density, specific gravity, 
concentration, or percent solids is essential in determining where economies 
can be effected. AccuRay’s density system provides this information contin- 
vously and accurately from the exterior of the pipe, without contacting the 
process material. The AccuRay Density Measuring System has been designed 
to meet the rigorous requirements of the process industries. An AccuRay 
System can play an important part in your modernization plans. 


Use AccuRay to increase profits through the close control of 
evaporator feed and effluent; extraction solvent-feed ratios; 
reactor catalyst-feed ratios; distillation unit feed and prod- 
uct qualities; proportioning of reactants and products; and 
feed and product quality measurements in the many 
separation processes of filtration, centrifuging, cycloning, 
flotation, and clarification. 


Please send Bulletin NI-158 for complete details on 
AccuRay Continuous Flow Density Systems 


dustrial Nome 


pa Company 
ucleonics 
CORPORATION City Zone ..... State 

1149 CHESAPEAKE AVE. © COLUMBUS 12, OHIO Application 


SEE THE INDUSTRIAL NUCLEONICS’ EXHIBIT—BOOTHS 576-671—NATIONAL PLASTICS EXPOSITION—CHICAGO, NOVEMBER 17-21 
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LESS BOILER MAINTENANCE BECAUSE 
A LJUNGSTROM CUTS SLAGGING 


A Ljungstrom air preheater 
reduces slagging and cuts boiler 
downtime by boosting combustion 
air temperature, in some cases by 
as much as 1000°F. Whatever fuel 
you use, hotter combustion air 
makes it burn more cleanly and 
completely, with less slag and 
deposits. 

More complete combustion also 
makes standard equipment work 
at top efficiency, producing more 
heat from less fuel. One east coast 
refinery saves $129,000 a year on 


their fuel bill through increased 
furnace efficiency. This increased 
efficiency contributes to an up- 
grading of the product by 1% 
octane numbers, providing an ad- 
ditional annual profit of $58,000. 
How fast is “WRITE-OFF”? 

Savings like these — where equip- 
ment makes a better product... 
lasts longer . ... and costs less to 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17, N. Y. 


maintain — can pay for a Ljung- 
strom air preheater in as little as 
two years. Or, if you use the higher 
combustion efficiency of a Ljung- 
strom-equipped furnace to in- 
crease throughput, write-off time 
can be cut to nine months! 


For further information on potential fuel economy, 
write today for your copy of a 

factual article by O. F. Camp- 

bell describing one company's 

fuel savings with a Ljungstrom 

air preheater. Call or write The 

Air Preheater Corporation. 
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A TWO-MINUTE STORY THAT CAN SAVE YOUR COMPANY THOUSANDS OF DOLLARS 


What the old timer said 
to the young engineer 


about buying cooling towers 


“Buy ‘em big, young man. That’s the only way you 
can be sure the tower will handle your job.” 


“Isn’t that expensive?” asked the young engi- 
neer. “Why can’t we specify the exact capacity 
we need and get bids on the proper size tower? 
Seems like we would save money.” 


“Not enough known about tower perform- 
ance, so play it safe and buy it big.” 


The Old Timer has a point. And, until now, he was forced to abide 
by it — forced to buy in the dark and pay the penalty of over-buying to 
protect his company. But there’s been an important change. Now, for the 
first time, all of the information needed to determine counterflow cool- 
ing tower performance is available in one easy-to-use handbook. 


Ask Pritchard to bid on the next cooling 
tower you need -- then check our figures 
using the Performance Handbook. You'll 
see in black and white how a Pritchard 
Cooling Tower gives you more value for 
your money. 


This handbook, entitled “Counterflow Cooling Tower Perform- 
ance” also can be used to check tower selections before you 
buy. It contains technical data and charts prepared by leading 
authorities in cooling tower design. It’s available from Pritchard 
for $3.00. Mail coupon below and check or money order for 
your copy. 


J. F. PRITCHARD & CO. OF CALIFORNIA | 


Dept. 110, 4625 Roanoke Parkway, Kansas City 12, Mo. 
0 Enclosed is $3.00. Please send copy of “Counterflow 


Cooling Tower Performance” 


0 Please send free copy of new Counterflow Cooling 


Tower Bulletin 4.9.080A 
O Please have your representative call on me 


Name 


Firm 


Address 
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12 master keys to many NEW needs 


@ As fast as new developments in products and 
equipment create new needs in tubing and pipe 
for corrosion and heat control, Carpenter is 
ready with the answers. Whatever it takes, 
Carpenter makes . . . to meet the challenge of 
technological progress. 


Listed above are 12 Special-Purpose types of 
Carpenter tubing. and pipe that answer today’s 
needs for high-temperature, low-expansion, 
high-permeability and corrosion-resistant ap- 
plications. These super-stainless and high alloy 
grades meet a broad range of tubing and pipe 
requirements for vital parts of jet aircraft, mis- 
siles, rockets, nuclear energy equipment, instru- 


ments, electronic devices, process equipment _ 


and other advanced developments, Their prop- 
erties, recommended uses and other technical 
data are contained in a new bulletin—T.D. 125, 


Write for a copy on your company letter- 
head. Put your special-purpose requirements 
for tubing and pipe in Carpenter’s capable 
hands by contacting our nearest office. The 
Carpenter Steel Company, Alloy Tube Divi- 
sion, Union, N. J. ° 


your master key 
to cost-savings 


special-purpose 
tubing and pipe 
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MIKRO-PULVERIZERS are helping to improve and in- 

crease the output of rocket fuel materials ground to rigid 

“space age” specifications . . . easily and safely handling 

hygroscopic and highly explosive materials such as ammo- 

nium and potassium perchlorate. As a result, a uniform 

an finished product can be produced. 
A MIKRO-PULVERIZER, operating in a controlled 
‘in = i atmosphere, can be incorporated in a completely closed 
ere and contamination-free system, with 99.9% plus product 
ae recovery in a MIKRO-PULSAIRE Collector. 


Stainless steel MIKRO-PULVERIZER complete with Regardless of what your grinding problem is, we can 
variable drives and remote controls. help you “get it off the ground”. The MIKRO-D labora- 

: tory will gladly test the material you grind or collect and 

submit recommendations without obligation. Send today 

for confidential data sheets. And ask for Bulletin 51A. 


PULVERIZING MACHINERY DIVISION 
ik vo- METALS DISINTEGRATING COMPANY, INC. 


55 Chatham Rd., Summit, New Jersey 


GENUINE MIKRO-D REPLACEMENT PARTS AVAILABLE FROM LARGE STOCK WITHIN 48 HOURS 
MANUFACTURERS OF PULVERIZING, AIR CONVEYING AND DUST COLLECTION EQUIPMENT 
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FABRICATED RIGID SPECIFICATIONS! 


BLANKET 
INSULATION 


Ready for installation! Easily conforms to surfaces! large voids! 
@ Copper bearing steel laths, bound by uniformly spaced soft-drawn 
galvanized tie wires, keep blankets firm but flexible. FREE SAMPLE! 
@ Eagle-Picher mineral wool evenly dispersed over entire insulating area Write today! 
of each blanket. Eagle-Picher Blanket Insulation 
@ Completely free of large voids usually found in field-made blankets conforms to Commercial Stand- 
where insulation is simply packed in place. ard CS-117-49, 
@ Smooth edges butted tightly together eliminate cracks and loose joints. 
This Mineral Wool Insyletion 
@ Quickly applied to flat or slightly curved surfaces of any large equip- fe Ne conforms to 
ment—or cut to fit irregular areas. 
@ Maximum thermal efficiency at temperatures as high as 1200 F. 
Eagle-Picher produces a complete line of industrial insulations 
. for all temperatures from below Zero to over 2000 F. ndemnieaninisnil 


EAGLE-PICHER 


9 The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 
(Member of Industrial Mineral Fiber Institute) 


Since 1843 
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GIVES DETAILED SPECIFICATIONS, 
DIMENSIONS AND ORDERING INFORMATION 
... PLUS USEFUL TECHNICAL DATA 

ON COMPLETE LINE OF 
STAINLESS STEEL PIPE FITTINGS 


This 86-page Ladish catalog and technical data 
manual provides information vital to all who specify, 
purchase or install stainless steel pipe fittings. 


Volume is tab indexed by type of fitting for quick 
reference to comprehensive tabulations of specifica- 
tions, manufacturing standards and corrosion data. 


Use the coupon below to get this one master 
reference manual on a complete line of stainless steel 
pipe fittings. 


ONE MASTER REFERENCE 
FOR COMPLETE DATA ON... 


@ BUTT WELDING FITTINGS 
(IPS AND TUBE 0.D. TYPES) 


@ FLANGES—ASA, MSS, 
LIGHT TYPE AND 
CORROSION WEIGHT 


@ SCREWED AND SOCKET 
FITTINGS AND UNIONS 


broad range of types, sizes, 

wall thicknesses and material 
specifications to meet virtually 
any requirement. 


VLA THIS COUPON FOR YOUR LADISH 


STAINLESS STEEL CATALOG "A 
LADISH CO. 


Cudahy, Wisconsin ie 
Please send me without cost or obligation the Ladish 86-page “- 
Stainless Steel Fittings Catalog and Technical Manual. a 


NAME %, 
TITLE 


ADDRESS 


TO MARK PROGRESS 


LADISH CO. 


CUDAHY (Milwaukee Suburb) WISCONSIN 
Branch Plants: Milwaukee & Kenosha, Wis. # Los Angeles e Houston e Brantford, Ont., Can. 


SALES OFFICES: Amarillo e Atlanta e Baton Rouge e Brantford, Ont. « Buffalo 
Calgary e Chicago e Cincinnati e Cleveland e Denver e Havana e Houston 
Los Angeles Mexico City Montreal New York e Odessa e Philadelphic 
Pittsburgh e St. Lovis e St. Paul e San Francisco e Seattle e Toronto e Tulsa 


CITY 
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vT 
Temperoture 
Transmitter 


Bellows Type 
VP Pressure 
Transmitter 


Rockwell-Built 


You can save substantial money 
when your control systems are 
based on Republic’s Null-Balance 
Vector instruments. Each has as its 
*‘heart’’ an identical pneumatic 
component, with obvious advan- 
tages. Among these are interchange 
of parts, even among instruments 
performing entirely different func- 
tions. Besides involving a minimum 
spare parts inventory, this feature 
greatly simplifies personnel 
training. 

Components shown demonstrate 
the depth of the Republic line. Dif- 


Common Pneumatic 
Component 
the heart of 
each instrument 


voPp 

Differential 
Pressure 

Transmitter 


Republic Vector Series Instruments 


serve any process, cut costs too/ 


VSR 
Square Root 
Extracting 
Relay 


erential pressure transmitters with 
20-to-1 range adjustment . . . tem- 
perature transmitters with 10-to-1 
range adjustment... pressure trans- 
mitters of +.5% accuracy. We have 
ratio, totalizing, multiplying, 
squaring and square root extract- 
ing relays. Our all-purpose control- 
lers feature proportional band ad- 
justment of 2% to 500% and reset 
adjustment from 0.1 to 50 repeats 
per minute. 

The Republic Engineer in your 
area will be glad to work with you 
on any control or measurement 


problem. Sales offices in principal 
cities throughout the United States 
and Canada. Call or write—with 
no obligation, of course. 


Repustic 
FLOW METERS CO. 
Subsidiory of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY CHICAGO 47, ILLINOIS 
In Canada: Republic Flow Meters Canada, Ltd.—Toronto 


© 


Manufacturers of electronic and pneumatic 
instrument and control systems for utility, 
process and industrial applications. 


J 
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Resilient and 


* JACKETED GASKETS oesians 


for glass pipe flanges etc. ........ = 


from outside diameter to within 
of inside diameter. 


Resilience and deformability that are lacking in solid all-TEFLON 
gaskets are amply provided in Garlock TEFLON-jacketed gaskets. £- 
Fillers are available in practically any material for any application. PORE: : RG 
Once the basic design has been selected, then the filler material 


and thickness are considered: rubber, asbestos, cork, corrugated within 2” of inside diameter. Provides 
stainless steel, etc. Call your Garlock representative or flush surface with pipe 1D. Reduces 
impedance to process flow. 


write for Garlock Folder AD-154. 


Gaskets of TEFLON are another important part of the Garlock 2,000 aa 
. .. two thousand different styles of packings, gaskets, and seals ae ma SONS 


for every need. The only complete line. That’s why your Garlock Formed Shishi for lorge diometers 
representative can give you unbiased recommendations. and brosier. anerine such as 
ptical manholes. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
Plastics Div.: United States Gasket Co., Camden, N.J. SS 


For Prompt Service, contact one of our 30 sales offices ; : 
and warehouses throughout the U.S. and Canada. 
1.D. For glass-lined steel nozzles. 


Packings, Gaskets, Oil Seals, 
Mechanical Seals, Molded and 
Extruded Rubber, Plastic Products 


*Du Pont Trademark 
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Fingertip control with 


JEFFREY 
VIBRATING FEEDERS 


...one man runs stone reclaiming operations, screening and washing plant, secondary crushers 


HIS quarry produces both high calcium limestone and 

dolomite products. From a strictly operating standpoint, 
one man at a Jeffrey-designed control panel runs the screening 
and washing plant, two secondary crushers and reclaiming 
operations monitored by 15 Jeffrey vibrating feeders. 


Jeffrey feeders under primary surge piles feed stone to the 
plant via reclaiming tunnel belt conveyor. Vibrating grizzlies 
with bars on 3” centers allow fine material to fall to belt con- 
veyors ahead of coarser stone, insuring longer life for the belt. 


Jeffrey vibrating feeders were also selected for reclaiming 
: finished stone from stockpiles. At these feeders, flow of stone 
Get details on how Jeffrey vibrating equip- actuates a swing baffle which signals control panel operator that 


t and trol impli 
job and material is flowing properly. Even blends of stone can be 


Write for Catalog 930. The Jeffrey obtained by regulating flow from stockpiles to reclaiming belt 


Manufacturing Company, 915 North . . 
Fourth 16, Ghia. ... through remote-controlled Jeffrey vibrating feeders. 


CONVEYING * PROCESSING MINING EQUIPMENT... EY 


TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 


36 November 3, 1958—CuemicaL ENGINEERING 


oo o 
a 6 
a 
; 


a compact, low-cost 


INDICATING 
TEMPERATURE 
TRANSMITTER 


210 23 engineered for fast, sensitive response 
180 under roughest field conditions — uses 


i any filled thermal system. 
TEMPERATU 


Here’s a brand new instrument engineered specif- 
ically for its job of indicating and transmitting tem- 
perature. 

The M/44 Indicating Temperature Transmitter 
offers the inherent simplicity of a motion balance 
instrument. Compact and lightweight (10 lbs.) its 
indicating scale and fluorescent red pointer are 
visible up to 20 feet away. The output pressure of the 
M/44 is transmitted to any remote 3-15 psi recorder, 
controller, or indicator. 


The M/44 is made with standard performance- 
proved Foxboro components, simply and conven- 
iently arranged in a weather proof steel case. Chang- 
ing range or type of thermal system can easily be 
done in your own plant. 

Thanks to its rugged construction, the new M/44 
is unaffected by vibration, sudden shock, or corrosive 
atmosphere, Even in the event of air supply failure, 
this instrument continues to indicate process temper- 
ature. 


Ask your Foxboro Field Engineer about this new 
instrument. Or write for Bulletin 13-28A, The Foxboro 


green area is Company, 3611Neponset Ave., Foxboro, Mass. 


actual size silhouette 
of the new M/44 


CHOICE OF THERMAL SYSTEMS Class IA & IB Liquid Expansion 

Foxboro M/44 Transmitters are available withany (—250° to -+600° F) 

filled thermal system. These classes are sug- Good response, good sensitivity, uniform scale. Uses 
gested for particular range characteristics» smallest bulb of any filled thermal system. 


Class II Vapor Pressure (100° to 600°F) 

Lowest cost, fastest response, highest sensitivity. Class III Gas Pressure (—450° to +-1000° F) 
Recommended for all installations within this range Applicable to ranges beyond the limits of other filled 
except when the measured temperature crosses am- systems. Uniform scale. Bulb has long sensitive sec- 
bient temperature. tion; permits useful averaging measurements. 


Ox BOR TEMPERATURE MEASUREMENT 
AND CONTROL 


REG. U.S. PAT. OFF. 
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WHERE YOu 
DON’T DARE 


‘experience with 


TAKE A CHANCE 
... choose 


LECTRODRYER: 
for dependable 


‘odryer builds them BIG as Well as small. This Type H unit is working at aia Refining Cor pany, Marcus Hook, Pennsylvania. 


World's First and Foremost Manufacturer of Commercial and Industrial Aagorvent ¢ Dryers” 
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huge Lectrodryer must stay on-stream until 
turn-around time. It dries recycle gas in the platforming 
of feet per hour or only a few.-for dryingjair, 
gas or organic there isal Lectrodryer todo 
in g  Pittsburgt Lectrodryer Division, McGraw-Edi 
Company, 303 32nd St., Pittsburgh 30, Pennsylyania. 
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FEinc PRECOAT FILTER 


Rotary vacuum precoot filter 
with infinitely variable knife 
advance and power retraction. 


Custom Fil 


Your processing requirements are king at FEinc. 
They dictate the type of filter to be built, its 
size, the materials used, and the special refine- 
ments necessary to assure highest possible 
operating efficiency. 


For example, a FEinc Precoat Filter designed 
to meet your particular needs pays off fast in 


ter Design 


BEGINS WITH YOUR FILTRATION PROBLEM 


trouble-free operation, dryer cake discharge and 
high clarity of effluent. 

If you require higher output in limited floor 
area and a long filtration cycle coupled with the 
above advantages, FEinc custom design can give 
it to you. 

Send us your filtration problems. Specific rec- 
ommendations provided without obligation. 


See our insert 


in Chemical Engineering Catalog. 


STRING HORIZONTAL 


SCRAPER 


SPECIALISTS IN LIQUID-SOLIDS SEPARATION 
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for Mixing and Blending ¢* Size Reduction 
Size Classification ® Bulk Materials Handling ° Pelleting and Densifying 


Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 


NEW PELLET COOLER 
AND DRYER 


Modification of the patented 
Rotaircool®, developed for the eco- 
nomical cooling, drying and con- 
veying of pellets, has been recently 
announced, 

Major redesign feature is the use 
of a compact rotary airlock feeder 
beneath the tank to receive the cool 
or dried pellets and discharge them 
as required. Handling of the pellets 
from the pelleter to the inlet of the 
Rotaircool is by means of the 
Sprout-Waldron Pneu-Vac® nega- 
tive pressure air handling system 
which keeps pellet breakage, dust 
and maintenance at a minimum. 


Sprout-Waldron Industrial Rotaircool for 
cooling, drying and pneumatic conveying 
of pellets. 

By adding heating coils just prior 
to the pellet inlet, the Rotaircool® 
system is equally adaptable for 
heating or cooling. Further de- 
tails in Bulletin 202. 


PRACTICAL PNEUMATIC 
CONVEYOR DESIGN 


A technical article by the Chief 
Engineer of our Materials Han- 
dling Division. It tells how to 
select, operate and maintain pneu- 
matic systems for transporting dry, 
bulk materials. Positive, negative 
and combination systems are illus- 
trated and described. Ask for 
Bulletin 1-28. 


One of five Sprout-Waldron Pneumatic 
Aluminum Bulk Trucks for handling 
polystyrene pellets in Cosden Petroleum’s 
new “curb service marketing” delivery 
concept. Note Cosden’s modern 32,000 
barrel custom refinery in background. 


SPROUT-WALDRON BULK TRUCK 
HANDLES POLYSTYRENE PELLETS 


A recent announcement by offi- 
cials at Cosden Petroleum Corpora- 
tion, Big Spring, Texas of a new 
delivery concept, “curb service 
marketing” is arousing considerable 
interest throughout the plastic in- 
dustries. The revolutionary mar- 
keting plan involves a delivery of 
polystrene pellets by special high- 
way transports direct from the pur- 
chasing plant to the customer. 

The key to the new concept is a 
group of five 28’ pneumatic alumi- 
num bulk trailer units designed and 
built by Sprout-Waldron. Each of 
these trailers has a capacity of 
1,182 cubic feet which is equivalent 
to 34,000 Ibs. of polystyrene pellets. 
The high powered unloading sys- 
tem permits delivery to the cus- 
tomer at the rate of 30 tons per 
hour. Delivery and storage in bulk 


cuts down on fringe expenses such 
as unloading, warehousing, mul- 
tiple handling and contamination. 
Bulk storage also permits instant 
inventory determination. Storage 
bins can be located at the most 
suitable point in the plant since the 
pneumatic unloading system built 
into the trucks permits delivery 
anywhere a pipe can be run. 
Recent completion of the new 
polystyrene plant is said to make 
Cosden Petroleum the first produc- 
er able to integrate all phases in 
the manufacture of this basic mate- 
rial. Both general purpose crystal 
polystyrene and high impact poly- 
styrene are being produced. The 
styrene monomer used in manu- 
facturing polystyrene is produced 
in an adjacent plant also owned 
and operated by Cosden. 
CP/108 
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Here's Why Square D's New Adjustable 
ALUMINUM FEED-IN DUCT 


makes a lot of sense to me! 


MORE DESIGN FEATURES 

Thinnest cross-section available! 

Tight spots, pipes and structural 
members present less problems 

Easy transposition of phases, 

using standard telescoping joint parts, 


_ for maintaining balanced voltage on 
Completely long runs 
adjustable Certified short circuit tests by on 


after it’s hung. For ex- — fet independent testing laboratory have 
ample, if two ends ter- ba gniotpeparontem remy proved the superiority of Squore D's 
minate 614 inches apart, No de-rating necessary. y-supported bus design 


connection can still be Square D’s design elimi- Write complete story 
ror nates need for ventilation D 6060 Rivard Street 
Department SA, Detroit 11, Michigon 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 


— 
— e photo we polt# 
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News and Notes on... i 


Good Packing Practice 


JOHNS -MANVILLE 


Maintenance and Design Hints from Johns-Manville Packings and Textiles Dept. 


pxoovers Subject of the month: Effective Shaft Sealing 


Question: What is an economical 
way to seal in or seal out with 


maximum efficiency ? 


Whether the shaft bearing is of the sleeve, roller, or 
ball type . . . seals should meet two basic require- 
ments: (1) provide a tight seal despite light applied 
pressure, and (2) resist abrasion and corrosion. 

The transparent unit shown at the right was created 
by research engineers to study this subject of effec- 
tive sealing . . . witness the performance of J-M seals 
in development stages. It helped them perfect the 
versatile, dependable line of J-M Clipper® Seals that 
serve many industries. 

In this unit, Clipper Seals are mounted on a trans- 
parent cylinder, just as in a bearing cavity. The heel 
of the seal provides the rigidity essential for a press 
fit. The lip is flexible and soft so as to snug the shaft 
with a minimum of friction. Thus it acts like a gasket 
and effectively stops leakage. 


HERE ARE JOB-TESTED RECOMMENDATIONS FOR COMMON SEALING APPLICATIONS: 


For General Service—Type LPD 

: All Purpose. This line-contact 
Clipper Seal provides long life 
and maximum sealing effective- 
ness under a wide range of 
equipment variables. Its syn- 
thetic rubber base compound is 
recommended by J-M for most 
sealing lip applications where 
combined ambient and operating temperatures reach 
250°F and higher. It seals practically all fluids . . . has 
proved highly effective against oils and greases, hot and 
cold water, air and many other gases and vapors. And 
it maintains its high efficiency despite time, high 
temperatures, and adverse conditions. 


For Small Clearances—Split 
Clipper Seals. Split Clipper 
Seals have wide acceptance as 
temporary replacement seals for 
equipment with space or design 
limitations . . . to save costly 
downtime. Installation in inac- 
cessible space is relatively simple 
and speedy. They are practically 
fracture-proof . . . stand up under the rough treatment 

. . can be forced into position around the shaft. They 
give long-term, efficient sealing until a major overhaul 
permits replacement with solid seals. 


For further data on Clipper Seals write for Book 
PK-71A. Address: Johns-Manville, Box 14, New York 
16, N. Y. In Canada: Port Credit, Ontario. 
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For Continuous High Speed 
Operations—Type LPD Metal- 
Reinforced. This Clipper Seal, 
incorporating a metal reinforce- 
ment, is ideal for use in continu- 
ous high speed and extremely 
abusive service such as encoun- 
tered in the steel industry. It 

-. expands and contracts with the 
chuck i in which it is ‘inetalled. It is a combination of two 
synthetic rubber base materials that are highly resistant 
to cracking, hardening and shrinking. 


For Small Shaft Diameters-- 
Type SS Springless. Here’s the 
Clipper Seal designed for smaller 
cavities. It is made of a selected 
synthetic rubber base com- 
pounded to minimize swell and 
deterioration in corrosive appli- 
cations where chlorinated sol- 
vents, lubricating oils carrying 
severe additives, or similar aggressive fluids must be 
sealed. It is a complete part in itself—contains no metal 
spring. No spring is required because this seal is de- 
signed to exert sufficient lip interference on the shaft to 
compensate for wear over a long period of time. 


JOHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS... 1858-1958 
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Polyester and Phenolic Resins Plant — Toledo, Ohio 
Plastics and Coal Chemicals Division, Allied Chemical Corporation 


COORDINATION 
CG O U N L S The Plastics and Coal Chemicals Division required installation of 


its new Polyester and Phenolic Resins facilities without plant 
shutdown or interruption of other production. 


Synchronizing its operations with those of the client, Catalytic 
completed the job as required . . . ahead of time and under 
the budget. 


With Catalytic—On Time—On Budget is far more than just a slogan. 


[ A A [ in Canada: Catalytic Construction of Canada, Limited; 
Sarnia, Ontario; Toronto, Ontario; Montreal, Quebec. 

Catalytic On-Time . . On-Budget Services 


for the metallurgical, chemical, petrochemical and oil 
refining industries: Project Analysis; Process Development, 

N ST R U CT | @) N CO M Process Design; Economic Studies; Engineering; Pro- 
curement; Construction. 
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ALUMINUM 
GATE VALVES 


by Darling 


Darling gate valves of aluminum alloy offer 
all of the unique, extended-life features 
inherent with the Darling fully revolving 
double disc, parallel seat principle... for 
performance that assures unmatched econ- 
omy...and freedom from leakage, trouble 
and downtime! 


These Darling aluminum alloy valves are 
now available in 4%” through 24” sizes. 
Write for full details, specifying your par- 
ticular service requirements. 


DARLING 
SD 


DARLING VALVE & 


MANUFACTURING CO. 
WILLIAMSPORT 3, PA. 


November 3, 1958—CuemicaL ENGINEERING 


a 
: 
8 
—— 
a 
. 
ll 
| 
/ y 
: 
of 


Alemite Power Transfer of Lubricants 
Is 63% Faster Than Hand Method! 


Wherever old-fashioned hand 
methods are used to transfer lubri- 
cants from original drums to other 
containers, time and money are 
wasted! 

This high-speed, air-powered 
Alemite Transfer Pump transfers 
37 pounds of pressure gun grease 
per minute, direct from original 


drum to loader pump, bucket 
pump or power gun. This gives you 
63% faster transfer than by hand! 
And lubricant is always sealed— 
fully protected against mess, waste 
and contamination. 

Pump also handles alcohol, cut- 
ting oils, kerosene—almost any 
non-corrosive, non-abrasive fluid 


used by the drum. Synthetic rub- 
ber air piston requires no oiling. 
Fully adjustable delivery rate... 
weighs only 15% pounds! 

Step up to fast-moving, time-sav- 
ing transfer of fluid and semi-solid 
materials. Check Alemite’s com- 
plete line of lubrication equipment 
for industry. 


Alemite, Dept. J-118 
1850 Diversey Parkway, Chicago 14, Illinois 


COUPON FOR COMPLETE INFORMATION 


ALEMITE 


TEWART-WARNER 


CORPORATION 


Please send me your complete catalog of Alemite in- 
dustrial lubrication equip t 


1850 Diversey Parkway, Chicago 14, Illinois 
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The Answer 
to 


your 


toughest 


tank 
lining 


problems 


past in hundreds of the toughest possible 

applications during the past eighteen years, 

flexible Tygon plastic tank linings offer more value 

today than ever. 

Greater toughness; even better chemical resistance, 

particularly to chromic and other highly oxidizing 

acids; longer life. 

This better Tygon lining (Formulation 105-A) 

represents 8 major step forward in the development i «This booklet tells the “down-to-earth” facts 
of heavy duty plastic sheetings for corrosive service. about Tygon. Where and how to use it. When 
Tygon linings are now extruded, not calendered. not to om A 

” engineer jacead Wt corrosion ‘oolLems, free 
They are completely free of ‘laminations — cannot on request. Write for your copy today! Ask 
peel” in service. Under continuous immersion these : for Bulletin TL-526-R. Address: Plastics & 
better Tygon linings show negligible extractibility. The U. S. Stoneware Co., 
10, 

Available in 3/32” and 3/16” thicknesses, Tygon = 

can be installed by strategically located licensed ap- 

plicators quickly and inexpensively. 


For that next “tough” tank lining problem —- ask U. S. STONEWARE 


for, insist on — TYGON. 
AKRON, OHIO 
Tygon is the registered trade-mark of The U. S. Stoneware Co. 
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DEVELOPMENTS... 


NOVEMBER 3, 1958 


Chementator 


C. H. CHILTON 


Hyperpure nickel, contain- 
ing only ppm. of cobalt, 
can be made by tri-iso- 
octyl amine extraction of 
HCl solutions of Ni-Co. 
Bureau of Mines is ready- 
ing a pilot plant at Salt 
Lake City which will also 
turn out Ni-free cobalt. 


A staggering $150,000 per 
employee is investment in 
British American Oil Co.’s 
new refinery at Port 
Moody, B. C. The $25-mil- 
lion facility will be staffed 
by about 160 employees. 


Agfa AG., Leverkusen, Ger- 
many, has a new black- 
and-white film with an 
ASA speed of about 2,000. 
This means that a portrait 
can be taken by match- 
light in an otherwise dark 
room at f.4 and 1/50 sec. 


Plug flow boosts reactor yield 


Study of reaction equilibrium and kinetics 
is paying off with a 15% increase in isobutane 
output from Shell Oil’s 3,500-bbl./day butane 
isomerization unit at Wilmington, Calif. And 
plans are under way to duplicate these results 
at Wood River, Ill., and in Curacao. 

Accounting for the boost in yield is a new 
isomerization reactor design. Although design 
details can’t be published yet, Shell explains 
that the new reactor provides close approach 
to plug flow, that back-mixing is all but 
eliminated. 

Shell’s original isobutane process—in 
which butane is treated in liquid phase with an 
aluminum chloride-antimony trichloride cata- 
lyst—used a single stirred vessel. Conversion 
was about 51% per pass. 

However, theoretical studies showed that 
equilibrium at process temperature of 195 F. 
would permit up to 71% conversion. Internal 
recirculation in the reactor was robbing Shell 
of additional isobutane output. 

This was demonstrated when Shell engi- 
neers put two stirred reactors in series. But 
development of the single plug-flow reactor 
soon rendered the series setup obsolete. To- 
day’s yield of 60% represents optimum com- 
promise between conversion and throughput. 

In light of the present octane race in 
motor gasolines, Shell’s achievement is es- 
pecially timely. Isobutane is needed to make 
alkylate, a high-octane blending component. 
Shell will include its new-found reactor know- 
how in any new isobutane plants built by 
Shell or by its licensees. 


Wet oxidation scores big success 


Enthusiastic about its pilot-plant experi- 
ence this year with Sterling Drug’s Zimmer- 
mann process for wet oxidation of wastes 
(Chem. Eng., Aug. 25, pp. 117-120), Chicago’s 
Metropolitan Sanitary District plans to put 
the new process to work next year in a big way. 

Although no contracts have yet been 
signed, all indications now are that MSD will 
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CROUSE-HINDS 


EXPLOSION-PROOF 


MERCURY VAPOR 
LIGHTING FIXTURES 


For dependable security at low 
operating cost in hazardous locations . . . 


@ where long sate | hours without interruption 


are involved, month in, month out 
@ where labor cost or trouble of relamping is an 
important factor 
@ where maximum lighting output calls for maxi- 
mum economy in power consumption 


The longer life of mercury vapor lamps is well estab- 
lished: 7000 hours, vs. 1000 hours for incandescents. 
Light output is 2.5 times greater; 55 lumens/watt, vs. 22 

lumens/watt for incandescents. 


The new EV’s place these economies within easy reach. 

As with all Crouse-Hinds explosion-proof devices, EV's are 
heavily constructed to withstand the pressure of internal 
explosions without rupturing. Gas-tightness is not a require- 

ment for their safe performance. Flame-tight joints prevent 
the escape of flames to flammable atmospheres. 


' ©@ For full information, call your Crouse-Hinds distributor, or 
TYPE EVA Explosion-Proof write for catalog sheet. 


Lighting Fixture 


Available with or without guard, 
or reflector (dome, deep bowl, 
shallow bowl, angle, or high bay) 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
250 Watt— National Electrical @ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proof and Conventional) ® FLOODLIGHTING 
Code: Class I, @ TRAFFIC CONTROL SYSTEMS > — LIGHTING and WEATHER MEASURING EQUIPMENT 
Groups C & 0 These prod are sold 


tusively tt 
of the following offices: Baton Rouge en Boston 
Corpus Christi Dallas Denver Detroit Houston 
400 Watt— Class 1, Grovp 0 Milwaukee New Orleans New York Omaha Ph 
San Francisco 
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start construction early next year on facilities 
to handle 200 tons/day of sewage sludge. Pro- 
posed flowsheet shows four 1,500-psi. reactors 
in parallel, each handling 50 tons/day. 

Estimated cost of the plant is $6—8 million, 
vs. $25 million or more for a conventional 
sludge disposal plant. Operating costs are 
put at $10-12/ton of sludge solids, vs. present 
$30-45/ton. As an MCD spokesman told CE, 
“After the results we’ve gathered in the pilot 
plant this year, we just can’t afford not to go 
ahead with a bigger Zimmermann facility.” 

The Chicago pilot plant can handle 2 
tons/day of sludge. Reactor is a high-carbon 
steel vessel, 2 ft. dia. and 20 ft. high, with 
144-in. wall thickness. It operates at 1,200 
psi. and about 500 F. 

Wet combustion reaction is noncatalytic, 
simply involves mixing air and waste liquor 
at a high-enough pressure and preheating to 
a point (at least 300 F.) where reasonably fast 
oxidation of the dissolved and suspended 
organic matter can start. End products are 
steam, nitrogen, carbon dioxide and a clean, 
odorless ash with a specific gravity of 2.2. 

The Zimmermann process is not limited to 
sewage disposal. First commercial plant, 
expected on stream by early 1959, will handle 
waste sulfite liquor at a 500-ton/day Nor- 
wegian pulp mill, will yield a dividend of 
236,000 lb./hr. of valuable process steam. 


Hydrogen, ethane power fuel cells 


Allis-Chalmers has unveiled a hydrogen- 
oxygen fuel cell that is claimed to have the 
highest voltage-to-volume ratio yet achieved in 
science’s 150-year-old quest for economical 
means of converting chemical energy directly 
to electricity. 

A-C’s most advanced unit is a metal box 
10 in. long, 4 in. wide and 8 in. deep. It is 
divided into 24 individual, series-hooked cells 
by flat metal electrodes immersed in KOH elec- 
trolyte. Unit delivers 24 v. when operating at 
room conditions and can light up two 15-w. 
bulbs. 

Main difference between the new cell and 
National Carbon’s H,-Os, cell (Chem. Eng., Dec. 
1957, pp. 154-158) is that National Carbon 
uses hollow graphite electrodes. A-C won’t 


specify what catalyst coating is applied to its 
electrodes (neither will NCC), but admits that 
platinum black is one of several which have 


worked okay. 
Research Director H. K. Ihrig emphasizes 
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that the A-C cell is still a laboratory device 
and declines to discuss its present efficiency. 
He believes that this type of cell should ulti- 
mately operate with 80% fuel efficiency and 
deliver something over 1 kw./cu. ft. These 
figures are roughly comparable with National 
Carbon’s cell, now being used to power portable 
radar sets for the Army. 

Another class of fuel cell—the hydro- 
carbon cell—is making news also. Esso 
Research & Engineering claims a “major 
breakthrough” in an ethane-air cell. Esso re- 
fuses to divulge technical details, pointing out, 
like A-C, that its cell is strictly a laboratory 
model. Its power output, however, is only in 
the “flashlight-bulb” range. 


Magnetic ion exchange, anyone? 


Goal of joint research by Dow Chemical 
and Utah Construction Co. is an ion exchange 
resin that could be magnetically recovered 
from an ore slurry. This would be done by 
putting some sort of magnetic material into 
the resin. 

The proposed technique would simplify the 
processing of uranium ores by ion exchange. 
Resin could be slurried with the ore, then 
separated magnetically. This would eliminate 
the present need for screens, baskets, thick- 
eners and clarifiers. 

Utah Construction’s interests are oriented 
towards uranium; the San Francisco firm has 
designed and built two ore processing mills. 
Dow sees the possibility of marketing mag- 
netic ion exchange resins for many other 
industrial applications. 


New dialyzers use vinyl membranes 


Development work carried out by a lead- 
ing copper refiner on use of dialysis to separate 
sulfuric acid from metal sulfates has spawned 
a new line of commercial dialyzers which 
promises to extend the industrial uses of 
dialysis into the processing of acids. 

Graver Water Conditioning Co., New 
York, now offers compact filter-press-type 
dialysis units providing up to 2,000 sq. ft. of 
membrane area. A prototype unit went into 
service in an Eastern copper refinery in August 
to separate sulfuric acid from dissolved nickel 
sulfate. Two larger units have since been 
added to recover sulfuric acid from copper 


(Continued on page 52) 
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PK liquid-Solids 
Blender easily and thoroughly 


y weight of any liquid 
dry solids. *'Twin-Shell’ 


100 lbs. fine. powder 


Wien the P-K “Twin-Shell” Blender the process industries can eliminate such 
post-blending operations as pulverizing and screening, with their time-consuming materials 
handling. Blending time itself is cut from hours to minutes. And some hitherto impossible 
blends are achieved easily with the P-K “Twin-Shell.” Here’s how “Twin-Shell’s” unique 


design speeds processing: 


DISCHARGE PRODUCT easily 
through apex of shells. Acces- 
sibility of interior and easy 


ADD LIQUID. Centrifugal force 
sprays atomized liquid from 
periphery of control discs on 
Liquid-Feed Bar into finely dis- 
persed solids. 


TUMBLE AND AERATE. As 
shell revolves, rapidly spinning 


wire cage intensifier breaks up 
agglomerates, literally creates removal of Liquid-Feed Bar 


dust storm in material. speed. cleaning. 


ee this new concept in Accept this 
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CHARGE DRY SOLIDS through 
top of either shell. Optimum 
charge level for most materials 
is about 65% of total shell 
volume. 
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P-K Process Executive welcomes 
visitor to Pre-Test Lab 
at East Stroudsburg, 


Get new ideas for your blending process Fo ab i eavied 


or help you make, 
at. P-K’s Pre-Fest 


own materials. 


Phone Stroudsburg 820 and arrange 

to make comparison tests — using 
your own formulations — at 

P-K’s Pre-Test Lab. 


P-K makes practically all kinds 
of blenders — conventional types 
as well as the radically different 

“Twin-Shell.” Thus, P-K can give 
you impartial help in selecting 

the correct blending process 

for your needs. 


But, blending is full of variables; 
don’t decide on any blending 
equipment or process until you 
pre-test it with your own 
formulations. The Pre-Test Lab 
offers you an opportunity to do 
this with the aid of skilled blending 
technicans and proper equipment 
wi ligati 

TEST YOUR MIX WITH EQUIPMENT LIKE THIS 
You simply bring or send your materials meena pes 
to the Lab. Here the correct blending : 
procedure and equipment for your job are 
determined by extensive tests. You 
receive a comprehensive report that can 
become the basis for an informed 
selection. 


“Twin-Shell” Liquid-Solids laboratory models + Production models of the ‘‘Twin-Shell” 


} 8 bd are made in transparent Lucite or stainless : blender range up to 50 cu. ft. capacity. 
steel, in 8 and 16 quart sizes. (Intensifier and Liquid-Feed Bar optional.) 


to pre-test your own formulations 
at the Pre-Test Lab. Write — or better yet, 
phone — Russell Dotter at P-K to set a 
date. (The number: Stroudsburg 820.) 
He will tell you how much of your 
materials to bring and will give you 
other details. 


If you can’t spare the time, send your 


materials anyway. But try to see e tests Vacuum Tumble Dryers by Patterson-Kelley : Production models of the Vacuum Tumble 
f ] f I f nach d are available in sizes down to the standard : Driers have capacities up to 150 cu. ft. Come 
or yourselt. your process includes 1 cu. ft. capacity lab model. : factory aligned, piped, instrumented. 


precision blending, your visit will be 
worth your while. The Patterson-Kelley 
Co., Inc., 1511 Hanson St., East 
Stroudsburg, Pa. (in the heart of 


Pennsylvania’s scenic Pocono Mountains ). Patters on 


Chemical and 
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sulfate-bearing refinery electrolyte, and two 
more are going into a copper refinery in the 
Southwest. 

Sharing credit for this latest advance in 
a long-neglected unit operation is National 
Aluminate Corp., Chicago, whose recently de- 
veloped acid-resistant, semipermeable vinyl 
membranes (Chementator, May 5, p. 45) have 
more than twice the transfer capacity of parch- 
mentized paper. 

High mechanical strength of these mem- 
branes makes it possible to build the Graver 
units with special plastic frames only 14 in. 
thick, thus packing up to 300 frames into a 
normal size filter-press assembly. 


Solvent extraction wins more metals 


Revealed for the first time in this issue 
(see Process Flowsheet, pp. 103-106) is Elec- 
tro Metallurgical Co.’s process for making pure 
tantalum and columbium (niobium). Key step 
is separation of the naturally associated ele- 
ments via solvent (liquid-liquid) extraction. 

Solvent extraction has now established a 
firm beachhead in the winning and processing 
of metals. AEC and private uranium proces- 
sors pioneered in this effort, both in winning 
uranium from ores and in reprocessing of 
spent nuclear reactor fuels. Next came zircon- 
ium-hafnium separation via solvent extraction. 
Now it’s Ta-Cb (and Ni-Co, see p. 47). 

Along with Electromet, Wah Chang Corp. 
has been using solvent extraction in its Ta-Cb 
operations at Albany, Ore., for the past two 
years. And Fansteel Metallurgical Corp. is 
gradually swinging over to solvent extraction, 
although continuing to operate its fractional 
crystallization process. 

Also favoring extraction is potential 
Ta-Cb producer National Distillers. Current 
development work aims at scaling up an 
extraction process to plant size. 

Kawecki Chemical is studying extraction, 
while turning out commercial products via 
fractional crystallization. But another pro- 
ducer, Kennametal, uses neither fractional 
crystallization nor solvent extraction, won’t 
reveal any details of its process. 


Lignite gasifier discharges liquid ash 


Pressure gasification of lignite with steam 
and oxygen will be explored in a new pilot plant 
now being tuned up by the Bureau of Mines 
at Grand Forks, N. D. Object: Eventual com- 


mercial synthesis of ammonia, methanol, liquid 
fuels and pipeline gas from abundant—but 
virtually untapped—North Dakota lignite. 

Voted as most likely route from lignite to 
synthesis gas is the Lurgi fixed-bed gasifier. 
As Bureau engineers point out, more than 40 
fixed-bed pressure gas generators have been 
built by the German company around the 
world to produce substitutes for coal gas or 
synthesis gas. These units have gasified a 
variety of coals—dried brown coal, lignite, 
weakly caking bituminous coals and noncaking, 
high-ash bituminous coals. 

The new pilot gasifier will differ from con- 
ventional Lurgi units in that it will operate 
under slagging conditions, i.e., ash will form 
as a liquid. This will permit operation with a 
lower steam-to-oxygen ratio, thus giving 
higher over-all thermal efficiency and increased 
gas-making capacity. 

Gas generator has a fuel-bed cross section 
of 11% sq. ft. It is divided into four sections 
so that height of bed can be varied, for differ- 
ent fuels and processing conditions, between 
6 and 15 ft. 

No. 1 problem will be development of an 
operable device for tapping slag under 700 psi. 
Bureau engineers are banking on a lock-hopper 
arrangement in which the slag is quenched in 
water, granulated and accumulated for inter- 
mittent discharge to atmospheric pressure as 
a slurry. 


New process avoids hazards of HF 


A safe, simple route to uranium tetra- 
fluoride, worked out by the Spanish Board of 
Nuclear Energy, will be promoted by the 
German firm, Degussa, via a licensing arrange- 
ment with the Spanish agency. 

Degussa has delivered a uranium plant, in- 
corporating the new fluorination step, to the 
Argentine and has on hand an order for a 
similar plant for India. 

In the new process, ammonium diuranate 
is reacted with vaporized ammonium fluoride 
for 4-5 hr. at 500 C. according to the equation: 


3U.0;(NH,4)> 24NH,F 6UF, ote 26NHs, 
+ 21H,0 + 2N, 


In the U. S., UF, is made by reacting 
UO, with anhydrous HF. The Spanish chem- 
ists hit upon the use of NH,F as a way to 
get around the need for corrosive, hazardous 
and (locally) unavailable HF. 
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Walkway to efficient dust control 


enough to put a dust collector within a 
plant. An efficient dust collecting system 
must be scientifically planned, designed and 
constructed to handle effectively a specific 
dust problem. This thinking is incorporated 
into every Pangborn proposal. 


Pangborn Cloth Bag Dust 
Collector on the job. This is 
just one of Pangborn's com- 
plete line of wet and dry 
dust collectors. 


See those bags? They’re the collect in the 
Pangborn Cloth Bag Dust Collector. And 
they’re efficient! The cloth filter has proved 
the most practical method for collecting 
finely divided dry dusts. But Pangborn goes 
a step further. Pangborn engineering has 
not only adapted this design to increase its 
collecting effectiveness but has simplified 
its construction. This means you save 
money. The Pangborn Cloth Bag Collector 
offers maximum efficiency, yet is economical 
to buy, install and operate. 

Pangborn engineering is important to 
every dust-producing plant, regardless of 
the kind of collector needed. It is not 


CONTROLS 


The Pangborn Engineer in your area will 
be glad to go to work for you. He is a dust 
expert and will discuss your individual 
problem at no obligation. And, for more 
information, write for Bulletin 922 to: 
Pangborn Corp., 2600 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Dust 
Control and Blast Cleaning Equipment. 


DUST 
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In updating lube-oil refinery operations . 


rotating-disk contactors 
win job 


PROPANE 
DEWAXING 


FRACTIONATION 


stocks 


PHENOL 
EXTRACTION OF 
AROMATICS 


Aromatics 


DEASPHALTING 


OF 
RESIDUUM 


Asphalt plus 


propane 


Better Deasphalting Keys Lube-Oil Setup* 


Shell’s new deasphalting idea, teamed with tighter 
fractionation and other process improvements, will boost 
yield, quality and capacity in its lube-oil refining. 


So extensive is Shell Oil Co.’s 
modernization of lube-oil refin- 
ing facilities at its Wood River, 
Ill., refinery, that in many re- 
spects the revamped flowsheet 
looks completely new. 


Key units of new equipment 
number in every major step (ex- 
cept one—propane dewaxing; see 
p. 143) of the refining route: 
fractionation, aromatics extrac- 
tion and—most significantly— 


* For modernization of Shell's propane dewaxing, see p. 143, this issue. 
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propane deasphalting. Vastly im- 
proved deasphalting is one big 
reason that Shell is able to double 
output with only a 50% increase 
in charge capacity. 

When modernization is com- 
plete next May, Wood River fa- 
cilities will process about 12,500 
bbl./day of charge, turning out 
around 4,000 bbl./day of finished 
lubes. Revamped setup will pro- 
better-quality lubes at 
higher yield while scoring at- 
tractive economies in capital and 
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Does 98-100% Formic Acid Have 


Industrial Application For You? 


Don’t confuse this unique formic 
acid (98-100% HCOOH) with ordi- 
nary formic in strengths of 90% or 
less. Produced only by Baker & 
Adamson, this is a product with spe- 
cial and highly interesting proper- 
ties. We believe it has many hitherto 
untapped industrial applications— 
one of which may be yours! 

In general, formic acid exhibits 
the foilowing characteristics: 
y# clear, colorless liquid with a pungent 

odor 


sv miscible in all proportions with 
water 


BAKER & ADAMSON® 
Fine Chemicals 


Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte « Chicago * Cincinnati * Cleveland (Miss. Ch i 
Denver * Detroit * Houston * Jacksonville * Kalamazoo * Los Angeles Milwaukee * Minneapolis New York Philadelphia + Pittebargh 
Providence * San Francisco * St. Louis * Seattle * Kennewick, Vancouver and Yakima (Wash.) 


soluble in water, alcohol and ether 
molecular weight 46.03, melting 
point 8.3°C, boiling point 100.8°C. 

B&A 98-100% Formic Acid is a spe- 
cially distilled product produced 
under carefully controlled conditions 
to meet rigid purity standards. We 
invite you to investigate this product 
for your own applications. With its 
high strength and exceptional purity, 
it may well be the answer to one of 
your problems. It is readily available 
from your nearest B&A sales office in 
1-lb. and 5-lb. bottles, and 644-gallon 


GENERAL CHEMICAL DIVISION 


88-90% 
Formic Acid 


Baker & Adamson also pro- 
duces 88-90% Formic Acid, 
which has many applications, 
including: 


“semiconductor production 

“textile dyeing and finishing 
*nucleonics research 

For cleaning up devices using 


dissimilar metals it replaces 
hydrochloric or nitric acid. 


40 Rector Street, New York 6, N. Y. 
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operating costs. Shell figures it 
saves just about 50% in capital 
costs by modernizing instead of 
building new facilities from 
scratch. 

>» New Contactors Deasphalt— 
Most noteworthy feature of the 
new deasphalting setup is first- 
time use of Shell-developed ro- 
tating-disk contactors (RDCs) 
at relatively high pressures 
needed for propane deasphalt- 
ing of residuum from vacuum 
fractionation. 

Consisting internally of a 
series of disks (rotors) mounted 
on a vertical rotating shaft, 
RDC gives better countercur- 
rent mixing of oil and propane, 
gets 5-10% more deasphalted 
oil than previous mixing and 
settling method. 

More important, however, use 
of RDC deasphalting enables 
Shell to profitably switch the 
former sequence of two opera- 
tions—propane dewaxing and 
aromatics extraction. Before de- 
tailing the operation of RDC’s, 
it’s interesting to look over 
other major new equipment 
items and to see how deasphalt- 
ing figures in other benefits. 
> Other New Equipment—Here 
are the other major equipment 
improvements: 

¢ Fractionation. For vacuum 
fractionation of charge into some 
10 different lube stocks, Shell is 
replacing old shower-deck frac- 
tionator with a tower using 
Flexitrays. New tower, explains 
Shell, will give sharper fraction- 
ation and tighter process control 
in later operations. 

¢ Aromatics extraction. For 
removal of sludge-forming aro- 
matics, Shell previously used 
Duo-Sol solvent extraction. Duo- 
Sol, because of inefficient de- 
asphalting step, needed fairly 
large amounts of propane to ex- 
tract asphaltic paraffins. 

In the new setup, Shell will use 
phenol-extraction method with 
two 5-ft.-dia. by 4-ft. Podbiel- 
niak centrifugal extractors. Com- 
pact centrifugals, Shell points 
out, have a hold-up of only about 
5 bbl. each but do the same job 
as an 11-ft.-dia., 110-ft.-high 
tower with hold-up of about 500 
bbl. Thus, there’s a sharp re- 
duction in the amount of “off- 
spec” or cross-over lubes that re- 
sult when a new stock begins 
processing. 


> Here’s the Switch—In the re- 
vamped setup, Shell gains several 
pluses by extracting aromatics 
before propane dewaxing. (How- 
ever, Shell stresses the point that 
the switch wouldn’t have made 
good sense without improved 
RDC deasphalting.) 

Previously, in the extraction 
step, Shell had to use propane 
on the poorly deasphalted resid- 
uum stock and therefore on all 
stocks. In other words some nine 
stocks were getting propane 
when they didn’t need it. And 
it’s an expensive luxury to pump 
around unneeded propane. In the 
new setup, only residuum is 
treated with propane—and then 
only in the deasphalting step. 

Moreover, Shell had been let- 
ting a sizable slug of dewaxing 
capacity go unused. This “‘non- 
dewaxing” capacity was equal to 
the amount of aromatics that 
passed through dewaxing step 
before being removed in aro- 
matics extraction. By removing 
aromatics before dewaxing, Shell 
is able to make better wax, too. 

Of course, as Shell points out, 
deasphalting now needs its own 
propane-recovery system. Before, 
dewaxing recovery system took 
care of propane from deasphalt- 
ing, too. But advantages of the 
revamped process far outweigh 
expense for new recovery system. 
> RDC Operation — Shell oper- 
ates two 8-ft.-dia. 40-ft.-high 
RDCs in parallel, feeds half the 
charge of propane and oil (in 
about a seven-to-one ratio) to 
each. Propane-oil ratio depends 
on the particular stock being 
processed. Oil, mixed with a 
small amount of propane, enters 
the top part of the RDC and 
propane is fed in the bottom. 
RDCs operate at about 475 psig. 
and 170 F. maximum. 

Inside, liquid contacting is 
aided by rotation of 20 disks on 
the central shaft and by baffling 
effect of 23 stator rings attached 
to the inside of the contactor. 
Rotor shaft, motor-driven at the 
bottom, turns at 10-50 rpm. 

Calming grids (open egg-crate 
construction) help keep liquid 
quiet in top and bottom settling 
compartments. 
> Reflux Effect—Of critical im- 
portance in RDC operation is 
maintaining the right tempera- 
ture gradient in upper part of 
the tower. 


As oil-propane solution rises 
in the tower, Shell explains, pro- 
pane rises in temperature and 
dissolves less oil—the heavier 
oils come out of solution and act 
as reflux in the tower, thus con- 
trolling a sharp separation. 

Shell uses steam coils heated 
with 150-lb. steam to maintain 
temperature gradient of, typ- 
ically, 130 F. at the oil inlet to 
170 F. at the top outlet. Tem- 
perature recorder-contrcllers on 
the top oil-effluent stream control 
feed rate of steam. 
> Bright-Stock Run—Let’s take 
a look at typical deasphalting 
procedure on a run to produce 
one of the major lubes (Ellen- 
burger bright stock, 150 Saybolt 
seconds at 210 F.) from a short 
residuum of about 0.94 specific 
gravity. Charge is about 2,700 
bbl./day (37,100 Ilb./hr.) for 
2,040 bbl./day of deasphalted oil 
and 660 bbl./day of asphalt. To- 
tal propane is 200,000 lb/hr. 

Residuum is run countercur- 
rent to hot, stripped asphalt 
product, then cooled from about 
236 F. to 130 F. and mixed with 
around 20,000 lb./hr. of propane. 
Mixture splits, half of it enter- 
ing each RDC, and is contacted 
with the remaining 180,000 lb./ 
hr. of propane. 

Propane and deasphalted oil 
leave the top of the RDCs at 
about 170 F. Asphalt and pro- 
pane leave the bottom at about 
110 F. 


Co-60 Opens New Route 
To Low-Cost Detergents 


Radiation from cobalt-60 can 
trigger a reaction called “sulf- 
oxidation” to produce potentially 
low-cost paraffin-based  deter- 
gents. 

Esso researchers at Linden, 
N. J., report that gamma rays 
from Co-60 will cause the reac- 
tion of sulfur dioxides and 
oxygen with liquid paraffins. 
Once the reaction starts, the Co- 
60 can be removed and returned 
to its storage cell. 

Sulfoxidation of paraffin oils 
may offer economic advantages 
over other routes to synthetic 
detergents (e.g., sulfonation of 
aryl alkylates, sulfation of fatty 
alcohols) by virtue of lower-cost 
raw materials and elimination of 
undesired byproducts. 
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BEAT CORROSION WITH ALUMINUM! 


Moisture, chemical fumes, industrial atmos- 
pheres are no problem with Alcoa® Alumi- 
num industrial building products. They defy 
corrosion. Never need costly painting or 
maintenance. First cost is last cost with 
aluminum! 

And you have a choice. Alcoa Corrugated 
for economical roofing and siding. Alcoa V- 
Beam for high strength with a uniform load 
of 30 psf on a span of 12 feet. Alcoa Ribbed 
for clean-lined, good-looking buildings. And 
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for the lowest cost insulated metal wall sys- 
tem known—sandwich wall of Alcoa Alumi- 
num with three times the insulating value 
of 8-in. brick! 

Beat corrosion. Get all the facts from 
Alcoa Aluminum Industrial Building Prod- 
ucts, a 36-page book packed with technical 
information. Call your nearest Alcoa sales 
office, or write: Aluminum Company of 
America, 857-L Alcoa Bldg., Pittsburgh 19, 
Pennsylvania. 


Your Guide to the Best in Aluminum Value 


ALCOA 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


ALCOA THEATRE 
Fine Entertainment 
Alternate Monday Evenings 


57 


| | =: 
. 


PROCESSES & TECHNOLOGY... 


Dome Speeds Up Materials Handling 


Looking like a prop from a 
science fiction movie, Union Tank 
Car Co.’s brightly painted dome 
at Baton Rouge, La., is that 
firm’s answer to the constant 
problem of maximizing usable 
building space at minimum cost. 

Dome, 384 ft. dia. and 120 ft. 
high, covers a complete tank car 
repair facility (tunnel at left in 
photo houses painting opera- 
tions). Union Tank is first firm 
to erect such a large geodesic 
structure and is more than happy 
with results to date: Circular 
interior, free from columns or 
supports, is ideal for efficient 
materials handling. Circular 
transfer table at dome’s center 
shunts tank cars into proper re- 
pair stalls, tripling car capacity 
over conventional facilities. 

Total cost of facility was $3 
million; dome itself cost around 
$1 million. “This dome cost of 
less than $10/sq. ft. for 110,000 
sq. ft. of useable space is a con- 
siderable saving over a conven- 
tional structure,” says a Union 
Tank spokesman. 

As evidence of its faith in 
dome construction, Union Tank 
is erecting an identical repair 
dome in Wood River, IIl., and 
is establishing a dome division 
with its subsidiary, Graver Tank 
& Mfg. Co., to build domes for 
other companies. 
> Aluminum Version — Kaiser 
Aluminum has been building 
smaller domes (maximum 200 ft. 
dia.) out of aluminum. Only in- 


dustrial aluminum dome to date 
is a 145-ft.-dia. unit in Abilene, 
Kan., housing a conveyor manu- 
facturing plant. 

Although aluminum is rust- 
resistant, Union Tank picked 
sheet steel for its dome because 
steel is cheaper and firm is ex- 
perienced in steel welding. Union 
Tank engineers say they aren’t 
worried about corrosion or fre- 
quent maintenance: Dome is 
painted with same coating sys- 
tem that has lasted for 20 yr. on 
tank cars. 

Another attraction that dome 
boosters cite is speed of erection. 
Union Tank’s first dome took sev- 
eral months to put up because of 
radically new construction pro- 
cedures. But firm says it has 
learned much from the prototype 
and new methods used on Wood 
River dome will speed construc- 
tion and lower costs. 

Basic mathematical formula 
for the geodesic dome principle 
was developed in the 1930’s by 
R. Buckminster Fuller who was 
chief consultant on Union Tank’s 
dome. Dome consists of an inner 
tension shell of hexagonal panels 
attached to an outer compression 
shell of steel pipes bolted in hex- 
agon patterns. Any stress on 
the dome’s skin is dissipated 
over dome’s entire surface. Evi- 
dence of the dome’s tremendous 
strength-to-weight ratio is the 
fact that it withstood hurricane- 
force winds even before the top 
panels were welded in place. 


Oil Shale, Tar Sands 


Promise Economic Fuels 


Two vast sources of fossil 
fuels—Colorado’s oil shale de- 
posits and Alberta’s tar sands— 
are shaping up as_ potential 
sources of economic energy, ac- 
cording to two recent reports. 

Experiments at Institute of 
Gas Technology, Chicago, IIl., in- 
dicate that newly developed 
process can turn out an 800- 
Btu./cu.-ft. fuel gas from oil 
shale for an attractive 30¢ per 
1,000 cu. ft. Process involves 
one-step hydrogenation of 
crushed shale at high tempera- 
tures and pressures. 

Shale-gasification process was 
outlined by E. B. Schultz of IGT 
at the recent national meeting of 
the American Chemical Society 
in Chicago. (IGT is also work- 
ing on coal gasification; see 
Chem. Eng., Oct. 1957, p. 164.) 

Schultz claims that shale gasi- 
fication is more efficient than 
current oil-from-shale proce- 
dures: Gasification nets 90-100% 
of shale’s organic content, while 
shale-oil processes recover 
around 80%. 

Although natural gas associ- 
ated with crude oil reserves in 
this country is adequate for im- 
mediate future, economic attrac- 
tiveness of recovering this gas 
(especially in light of foreign 
crude imports) will probably 
diminish. Schultz estimated that 
6,000 trillion cu. ft. pipeline gas 
can be wrung from shale deposits 
compared to about 1,200 trillion 
cu. ft. associated with crude re- 
serves. 
> Oil From Canada—Oil proc- 
essed from Alberta’s huge tar 
sands deposit (100-200 billion 
bbl.) can be profitably delivered 
to Great Lakes region, said D. S. 
Pasternack of Research Council 
of Alberta at A.I.Ch.E. meeting 
in Salt Lake City. 

Pasternack cited the S. M. 
Blair study compiled for the 
Government of Alberta that 
pegged cost of mining, process- 
ing and transportation at $3.50/ 
bbl., making tar-sands crude 
competitive with other crudes. 
Based on capital investment of 
about $44 million, a plant pro- 
ducing 6 million bbl./yr. would 
yield around 5.5% return on in- 
vestment. 
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GEN 


the 
exact 
amount 
you need 


You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply — Take advantage of Linpe’s 50 years of development 


of oxygen for your process when you buy oxygen from LINDE. Full _and service in the industrial gas field! Write, phone, 
or wire Dept. CG-111, LinpE Company, Division of 


nsibility for production, transportation, and storage at your 
y P 8 y Union Carbide Corporation, 30 East 42nd Street, New 


plant is assumed by LINDE. York 17, N. Y. Offices in other principal cities. In 
: Tonnage oxygen. Large amounts of liquid or gaseous oxygen can varie Company, Division of Union Carbide 

be supplied from a full-scale oxygen production unit — built and ee eats. 

maintained by LinDE—directly to your plant. You pay only for When you need Oxygen—call LinpE! 


the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. 

For varying needs. A Driox oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 

The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 


TRADE-MARK 
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SINGLE FEED POINT 
All feed components, except ammonia, enter complex 
fertilizer process at reactor. 


NITRATE CONVERSION 

Hygroscopic, corrosive, primary reaction product 
Ca(NO;). reacts with feed component (NH,).SO, to form 
desirable NH,NO;. Recycling fines catalyze reaction. 


NEUTRALIZATION 
Use of ammoniated recycled fines and ammonia simplifies 
control, avoids retrogression to insoluble tricalcium phos- 


60 


HOT FINISHING 


temperature granulator. 


phate, uses fewer neutralizer vessels. 


Direct-fired drying makes stronger final particles than low- 


New Steps Smooth Nitric Route to Fertilizer 


® Refinements simplify process, lower cost 
® Versatility permits wide range of formulations 
@ Strong product particle reduces dust problems 


Less costly acidulation of phos- 
phate rock with nitric acid to 
make complex fertilizers now is 
being introduced to the United 
States by Vitro Engineering Co., 
New York. 

Process offers unique answers 
to some of nitric’s previous short- 
comings, and thereby, reduces 
the capital investment for equip- 
ment. In the U.S., Vitro expects 
cost for a 220 ton/day plant to 
be about $600,000, not including 
the building. 

Developed by Societe de Prod- 
uits et Engrais D’Auby, Paris, 


process first went commercial in 
Europe in 1945. It now operates 
successfully in four European 
plants ranging from 200 to 500 
tons/day output. 
>» Key Auby Gains—Auby’s cost 
savings start with the rock feed. 
With nitric acidulation, reaction 
proceeds without slowdown be- 
cause there is no formation of 
pore-plugging CaSO,. Therefore, 
there is no need to grind rock 
into small particles prior to 
acidulation. 

Strangely enough, formation 
of CaSO, is an important sec- 
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ondary reaction to eliminate cor- 
rosive, hygroscopic calcium ni- 
trate as soon as it forms. Other 
nitric acidulation processes re- 
quire more complicated measures 
to remove calcium nitrate later 
in the process. 

Auby relies on ammoniated, 
recycled fine product to neutral- 
ize the material discharging 
from the acid attack step. With 
this technique, process achieves 


desired result without danger of . 


reversion of P.O, to insoluble 
tricalcium phosphate, usually as- 
sociated with direct ammonia- 
tion. 

> Highly Flexible — Excellent 
process control during both at- 
tack neutralization steps 
permits Auby to produce many 
different formulations to meet 
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Stokes Conical-Shaped 
Rotating Vacuum Dryers 


vacuum-tight valve, worm-gear actuated. Every 
drum is vacuum tested by mass spectrometer. 


STANDARD SIZES 
(special sizes and materials available) 


As part of the extensive line of vacuum drying 
equipment offered by Stokes, this rotating cone 
dryer is available in six sizes. Built to Stokes’ high 
vacuum standards, they are especially suited for 
those materials which require the tumbling action 
and/or the charging and discharging features 
offered by this type of dryer. 


Stokes conical-shaped dryers are double-walled, 
and include provisions for steam or hot water heat- 
ing. The interior surfaces can be supplied in carbon 
steel or in 304 or 316 stainless steel for use with 
corrosive products. The large, full-opening charg- 
ing inlet is provided with a quick-acting hinged 
cover. The discharge port features a self-wiping 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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Model No. 159-1 159-2 159-3 159-4 159-5 159-6 
Working Cap.* 3 10 


1,750 2,400 3,200 7,700 11,500 12,700 
*In cubic feet—normal working capacity is 65% of total volume 


Approx. Wt. 


Call on Stokes Engineering Advisory Service for 
complete information and application data on 
these and other Stokes vacuum dryers as applied 
to your own production requirements. 
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CONVEYOR transfers reacted mix 
to neutralizer mixers. 


SOLID neutralizing agent mingles with fertilizer in this trough mixer. 


any specific agricultural needs. 
This includes formulas of un- 
usually high analysis. Within a 
single plant, operation can shift 
from one formula to another 
within a few hours. 

Final product particles are 
said to be much stronger than 
those produced in a conventional 
low-temperature granulator, 
thanks to use of a direct-fired 
dryer for finishing. This reduces 
dust recycled in the process to a 
minute fraction of that prevail- 
ing in other processes. Free from 
dusting, product does not set up 
in storage, does not break down 
in shipping or application. 
> Single Feed Point — All raw 
materials feed into the same acid 
attack vessel during the first 
process step. Phosphate rock and 
salts such as KCl and (NH,).SO, 
feed out of storage hoppers onto 
a conveyor which discharges into 
attack mixer. Required amount 
of acid is metered into tank by 
pump. Sequence of addition, pH 
and temperature are controlled 
to produce desired reaction con- 
ditions. 

After about 7 min., soupy mix- 
ture flows into holding mixer for 
60-90-min. retention while re- 
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actions go to completion. About 
half the fines recycled from 
product end of process also feed 
into this tank to maintain de- 
sired consistency and catalyze 
reaction between Ca(NO,), and 
(NH,),.SO, to form CaS0O,. 

> Neutralization — The other 
portion of recycling fines goes 
to a specially designed Holoflite 
conveyor for ammoniation. Fines 
absorb ammonia equivalent to 
about 24% of their weight. Agi- 
tation and cooling from water 
passing through conveyor flight 
prevents dicalcium phosphate 
retrogression. 

After ammoniation, these fines 
together with an _ equivalent 
amount of ammonia enter the 
first neutralizer to contact paste 
conveyed over from the holding 
mixer tank. While undergoing 
neutralization, the mass moves 
through three neutralizers, al- 
together. In the second neutral- 
izer, cooling begins due to evap- 
oration of water formed during 
the exothermic neutralization re- 
action and water present in the 
raw materials. 

Granulation and drying are 
completed in a rotary dryer. 
Screening removes oversize for 
grinding and recycle back over 
screen; fines recycle back into 
process. 

After final cooling, fertilizer is 
ready for packaging. Addition 
of small amounts of kieselguhr 
at this point enhances storage 
characteristics. 
>» Who Else Uses Nitric—Here, 
in the U.S., other nitric acidu- 
lation processes already have 
made a few inroads against en- 
trenched use of sulfuric acid to 
free P.O, tied up in phosphate 
rock. 

For years, TVA has worked on 


perfecting nitric acidulation 
processes. At South Point, Ohio, 
and Sheffield, Ala., Allied Chem- 
ical and Associated Co-opera- 
tives, respectively, use nitric- 
phosphoric and _ nitric-sulfuric 
for attack. Calspray in Richond, 
Calif. has perhaps the only com- 
mercial U.S. plant operating on 
straight nitric (Chem. Eng., Oct. 
1956, p. 358). 

> Auby vs. Others—Differences 
between Auby and these other 
processes relate mainly to how 
Auby grapples with problems 
common to all. 

Auby removes calcium nitrate 
from the fertilizer right at the 
attack stage by quantitative ad- 
ditions of potassium or ammo- 
nium sulfate to convert calcium 
nitrate, to calcium sulfate. By 
contrast, other processes remove 
calcium nitrate physically via 
crystallization and centrifuging. 

Or CO, can be used to convert 
the nitrate to carbonate. But 
then, conversion must be incor- 
porated with neutralization in 
order to have the required neu- 
tral medium. Conversion at this 
point increases the danger of re- 
version of soluble P.O, to insol- 
uble, useless tricalcium phos- 
phate. To avoid such reversion, 
metallic salt must be added be- 
fore neutralization. 

Or use of a sulfuric-nitric acid 
mixture for attack takes care of 
excess calcium nitrate. However, 
this approach forms large 
amounts of nitric fumes which 
reduces nitrogen recovery. Auby 
has no such problem with nitro- 
gen yield as high as 98%. 
Solid Neutralizer — Auby’s 
novel use of solid neutralizer, in 
the form of ammoniated fines, 
eliminates five of the eight neu- 
tralization vessels used for con- 
ventional neutralization by liquid 
or gaseous ammonia. In Europe, 
Auby actually uses phosphorus- 
laden basic slag neutralizer. 

Ideally, direct ammoniation 
should be the simplest way to 
neutralize the acidulated rock. 
Actually, direct ammoniation re- 


quires great care lest excess am-: 


monia push the reaction too fast, 
raising temperature sufficiently 
to push P.O, back to its insoluble 
tricalcium state. That’s why 
other processes use aS many as 
eight vessels tc which ammonia 
may be added gradually in small 
amounts. 
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Enjay Butyl, because of its higher damping factor, absorbs 
shock energy more completely than any other rubber. Through 
simple variations in compounding or processing, you can 
build the right degree of resiliency for your requirements. 
Butyl is the ideal rubber for motor mounts, load cushions, 
sound deadener insulation, axle and body bumpers—and 
other shock, noise and mechanical vibration applications. 

Butyl also offers outstanding resistance to weathering and 
sunlight... chemicals...heat... abrasion, tear and flexing 
... unmatched electrical properties and impermeability to 
gases and moisture. 

Find out how this versatile rubber can improve your prod- gy U T Y L 
uct. Call or write the Enjay Company, today! 


amplitude 


of bounce i h less ti compared 
with other rubbers. ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron + Boston «Charlotte »Chicago+ Detroit « Los Angeles » New Orleans + Tulsa 
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PROCESSES & TECHNOLOGY... 


New unit, dubbed the “hot ex- 
ponential facility,” will help en- 
gineers determine how reactor 
cores will behave at operating 
temperatures. In the past, ac- 
cording to Babcock & Wilcox 
who designed and engineered the 


New Facility Helps Predict Reactor-Core Behavior 


unit, operating behavior of the 
core was determined by calcula- 
tions based on room-temperature 
experiments. Unit, above, con- 
sists of a 3-ft.-dia. 9-ft-long 
pressure vessel spanned by a 
reactor as a neutron source. 


Electric Smelting Step 
Wins High-Purity Iron 


U. S. Bureau of Mines’ in- 
vestigations at Albany, Ore., in- 
dicate that it’s feasible to pro- 
duce high-purity iron directly 
from high-grade concentrates 
via one-step electric smelting. 

BuMines feels the technique 
could be useful in producing 
steel ingots for small rolling 
mills in remote areas where it’s 
impractical to install blast fur- 
naces, converters or open-hearth 
furnaces, 

Here’s how the _ technique 
works: Magnetic concentrates 
are mixed with lime, Montana 
coal and wood chips and then 
smelted via dry-top, selective re- 
duction in a pit-type, three-phase 
electric smelting furnace. Ex- 


perimental furnace has 45-in. in- 
side dia., and is lined with mag- 
nesite. Power input is 300 kw. 

In a 58-hr. continuous test, 
93% of the iron charged to the 
furnace was recovered as iron 
analyzing 99.6% Fe. 


Catalyst Streamlines 
Silicone Polymerization 


New “transient” catalyst de- 
veloped by General Electric Co. 
brings into view for the first 
time the possibility of making 
silicone gums and oils via con- 
tinuous polymerization. 

Catalyst is tetra-n-butyl phos- 
phonium hydroxide—a material 
that can be decomposed at mod- 
erate temperatures. In continu- 
ous polymerization, low molec- 


ular weight siloxanes and catalyst 
are pumped to heated reactor. 
After polymerization, reaction 
mixture flows continuously to 
second reactor where catalyst is 
thermally destroyed at slightly 
higher temperature than first 
reactor. Decomposition products 
are inert and concentration is 
only a few hundredths of a per- 
cent so they don’t have to be 
separated from the polymer. 
Silicone industry now uses 
batch processing for gums and 
oils and polymerization catalyst 
has to be removed or neutralized 
after reaction. Norman Kirk, 
describing development at recent 
American Chemical Society 
meeting, emphasized, however, 
that continuous process was still 
on laboratory scale and hasn’t 
been evaluated commercially. 


NEWS BRIEFS 


Liquid feed: U. S. Industrial 
Chemicals has completed its 
new liquid feed premix plant 
at Anaheim, Calif., is now pro- 
ducing premix concentrate for 
liquid livestock feed, trade- 
named Morea (Chem. Eng., 
Mar. 10, 1958, p. 69). 


Sulfur: Anlin Co. of Illinois is 
building a 150-ton/day sulfur- 
recovery plant next to Shell 
Oil Co.’s Wood River, IIl., re- 
finery. On-stream date is set 
for the middle of next year. 


Epoxidized oil: General Mills 
has now started production of 
epoxidized soybean oil at new 
facilities in Minneapolis, 
Minn. General Mills hints 
that it’s using its own process 
to epoxidize unsaturated vege- 
table oils and fatty esters. 


Refinery: Pacific Supply Coop- 
erative has awarded a $2-mil- 
lion contract to Fluor Corp. 
to engineer and construct 
some of the facilities for a 
proposed 15,000-bbl./day re- 
finery at Vancouver, Wash. 
Completion date: March, 1959. 


Coal Chemicals: U. S. Steel is 
now in operation with its 
light-oil refining facilities at 
Clairton, Pa. Setup is proc- 
essing 150,000 gal./day of 
crude coke-oven light oil. 
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REA DY TO RO LL from storage racks to bundling jigs, these 
heat exchanger tube sheets symbolize the assembly-line techniques 
developed by The M. W. Kellogg Company to speed fabrication, 

yet still adhere throughout to the highest standards of design 

and engineering. To assure the optimum in heat transfer 

equipment for petroleum refinery and chemical plant service, 

call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corp., London « Kellogg Pan American Corp., New York 
Soctete Kellogg, Parts e Companhia Kellogg Brastleira, Rio de Janetro « Compania Kellogg de Venezuela, Caracas 
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DEVELOPMENTS... 


CHEMICAL ECONOMICS sorreo cannon 


World Oil Market: Bigger Share for Middle Distillates and Fuel Oil 
North America’ 


Percent of Market? 


1956 


Middle Fuel 
Oil Market Gasoline Distillates Oil 


Air 100 = 
Road 100 
Rail 
Inland, coastal 
shipping 
Ocean shipping 
Heating & lighting 
Gas & electricity 
Industry 
Agriculture 
Misc. 


Total Oil Market 


1966 


Middle Fuel 
Gasoline Distillates Oi 


Eastern Hemisphere’ 
Percent of Market? 


1956 
Middle Fuel 
Oil Market Gasoline Distillates Oil 


Air 80 
Road 73 
Rail 
Inland, coastal 
shipping 
Ocean shipping 
Heating & lighting 
Gas & electricity 
Industry 
Agriculture 
Misc. 
Total Oil Market 


1966 


Middle Fuel 
Gasoline Distillates Oil 


Refiners Must Change Their Yield Patterns 


inventories A shifting demand for oil made by British Petroleum’s M. 


Today’s gasoline 
are elephantine. What’s worse, 
they are unrealistic when viewed 
against stocks of middle distil- 
lates and fuel oils. They will grow 
more unrealistic unless some 
changes are made in the pattern 
of yields of refinery products. 
et: S. and Canada. 


2 Bxcluding natural gas. 
om USSR, Eastern Europe and 
na, 


products — already __ trending 
away from gasoline—will force, 
in the next ten years, a soul- 
searching, and a belt-tightening, 
on the part of refiners. Otherwise 
oil’s entire price structure is in 
jeopardy. 

How serious the imbalance 
could become is plainly seen in 
the observations and forecasts 
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E. Hubbard at the World Power 
Conference in Montreal early 
this fall. 

>» “Mobile” Share Is Less—Hub- 
bard notes that the proportion of 
total fuel used for small mobile 
units (air and road transport, 
and agricultural machinery) is 
falling in both the East and 
West. In other words, demand 
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FUTURE GROWTH OF CHEMICAL 


@ AN ADAMS REPORT 


Number 2 of a Series 


How much water do you need to 
make: a ton of steel? a ton of syn- 
thetic rubber? a ton of bromine? 
a barrel of beer ? 

These are not empty questions. They 
point to a critical problem which 
confronts management today in its 
plans for tomorrow. It is more crti- 
cal than most of us realize... for 
industry today uses as much water 
as all other users. 


industry's Needs in 1975 

Water is vital for chemical and 
industrial growth. By 1975, industry 
will require 215 billions of gallons 
daily. That is a 100% increase over 
our current industrial consumption 
... more than we currently consume 
for all uses combined. 

Competing for this water will be 
irrigation farmers and the general 
public. Their combined needs by 
1975 will be - 40 billion gallons 
a day ... possibly even more. 


What is the Supply Picture 

More than 40% of the communities 
in the United States already have a 
critical water supply problem. Yet, 
to meet the 1975 needs, our supply 
must be expanded by 50%, at an 
estimated cost of $50 billion. 
Indications are that industry is 
going to have to bear its part of 
this cost. Certain communities are 
already moving to place flat water 
rates on all users... regardless of 
the volume used. Other groups are 
demanding a national water policy 
with full Federal Government regu- 
lation of natural sources. 


Chemical Industry's Stake 
Shortage of water can be a most 
serious threat to the expansion 
hopes of the chemical industry. A 
glance at the following table shows 
why. You need approximately: 


20,800 tons of water per ton of Bromine 


: ” Synthetic rubber 
830 ” ” ” ” ” ” Viscose rayon 
300 ” ” ” n” ” ” Newsprint 
208 ” ” ” ” ” ” Smokeless 
powder 


While process refinements may be 
able to reduce slightly the amount 
of water needed for each product, 
the gains will be minor. 


Difference Between 
Use and Consumption 


This is best illustrated by the water 
needed to make a ton of steel. The 
industria! average is 65,000 gallons 
(271 tons). In the past, 65,000 gal- 
lons of water flowed out of a river 
through the steel mill and back into 
the river again for each ton of steel 
made. In this case, use and consump- 
tion are one and the same thing. 


On the west coast, a large steel mill 
now requires only 1,100 gallons of 
makeup for each ton of steel pro- 
duced. This steel mill has its own 
recirculation system which holds 
several million gallons of water. 


This water is recirculated at a rate 
equal to 65,000 gallons per ton of 
steel produced. The only water 
consumed is that lost due to evapor- 
ation or through leakage. Thus, net 
consumption has been reduced 
to 1,100 gallons. 


Two Bulletins Available 


One of the most important pieces of 
equipment in a recirculation system 
is a filter. Where high quality pro- 
cess water is needed, diatomite filters 
will provide an effluent second only 
to distilled water. Bulletin 651, 
released by the R. P. Adams Com- 
pany, Inc., 507 E. Park Drive, 
Buffalo 17, N. Y., covers this type of 
industrial water filter. 

A second publication, Bulletin 909, 
covers an Automatic Water Filter 
which is frequently used in recircu- 
lation systems where the water is 
used for less critical applications. 
This bulletin is also available on 
request from the R. P. Adams Com- 
pany at the above address. 

By the way, it takes almost two tons 
of water to brew a barrel of beer. 


NEED A FILTER) 
FOR CORROSIVE LIQUIDS ° 


gh 


Adams CFR are 
rubber lined filters 
which meet corro- 
sion problems which 
require this type 
construction. Where 
lead lining is a 
must, the Adams 
CFL filter will meet 
your needs. Each 
tubular element of 
either filter may be 
removed individu- 
ally for inspection 
or replacement. 


Adams CVF Filters 
are available in car- 
bon steel, stainless 
steel, Mone! and 
Nickel construction. 
Alse constructed 
with submerged 
head for personnel 
safety and with 
outer jacket for use 
with steam or 
refrigerated coolart 
te maintain desired 
temperature. 


All Adams Filters provide safe cleaning without disassembly by a sudden, high 


velocity reverse flow of backwash liquid. 


Do you have a filtration problem where corrosive liquids must be given a high 


polish? Where there is danger to personnel? Where there is a prob 


erature control? 


of temp- 


The R. P. Adams Company has a line of filters which will solve any one of these 


problems...or a combination of all. 


We may not have the answer to your specific problem, but the chances are we do. 
For the fastest action, we suggest you use the coupon below, or write for Bulletin 


431 on your company letterhead. 


R. P. ADAMS COMPANY, INC. 

207 E. PARK DRIVE — BUFFALO, 17, NEW YORK 
We have a problem involving the filtration of corrosive liquids. Please send us your Bulletin 431. 
Also, ask your local representative to call on us. 


N-58 


- Company—__ 


Street. 
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ECONOMICS ... 


from heavy transport (rail and 
water) and static uses (indus- 
trial, heating, etc.) are growing 
at a faster rate. 

Small mobile units tradition- 
ally use gasoline. Heavy trans- 
port and static uses traditionally 
employ black oils and/or piped 
gas. 
> Smaller Price Spread—Hub- 
bard expects this trend to con- 
tinue strongly, with these pos- 
sible consequences : 

eA further narrowing of 
the price range between gasoline 
and fuel oil. 

Increased crosshaul of pe- 
troleum products across the At- 
lantic. More crude oil and, pos- 
sibly, gasoline will have to move 
westwards. More middle distil- 
lates and fuel oils will have to 
move eastwards. 

¢ Modified refining methods 
for both East and West. Main 
producing areas outside North 
America and the Eastern Hemis- 
phere, notably the Caribbean, do 
not have infinite refinery flexibil- 
ity. Thus, if more fuel oil is to 
go to the East from these areas, 
North America can’t count on 
continuing to import dispropor- 
tionate amounts of fuel oil. It 
will have to supply more of its 
own needs by raising fuel oil 
yields from its own refineries. 
And the increased demand for 
middle distillates at the expense 
of gasoline will call on the East 
and West for different refining 
techniques for certain crude oils, 
especially those from the Middle 
East. 
> Distillates Push Hard—-Gaso- 
line’s share of total oil-product 
demand in the West (excluding 
natural gas) will slide from 45% 
to 40% between 1956 and 1966 
—a tremendous shift in terms of 
tonnage. Middle distillates (up 
4%) and fuel oil (up 1%) will 
take up the slack. Eastern gaso- 
line demand will drop from 23% 
to 17% of total fuel-product de- 
mand, with middle distillates in- 
creasing its share 4%, fuel oils, 
2%. 
> It All Adds Up—Let’s look at 
Hubbard’s end-use breakdown 
to see what’s behind the big shift 
for 1956-66. 

Aircraft—Wider use of kero- 
sene-type fuels for jet and turbo- 
prop aircraft will push middle 
distillate content of all air trans- 
port fuel by 1966 to 20% for the 


Chemical Consumption 


Index (1935 =100) 
340 


May 


Consumption by Industries 

June 

(Final) 
Coal products 7a 
Explosives j 8.8 
Fertilizer 53.4 
29.3 
11.8 
4.2 
Paint & varnish z 35.0 
Petroleum refining... . 30.5 
Plastics 20.5 
33.1 
23.2 
3.5 
Textiles 7.7 


Total 270 


West, 50% for the East (see 
chart, p. 66). 

Road—In the West road fuel 
will move slightly toward the 
diesel (middle distillates) type— 
to about 10% of overall road 
fuel. Diesel oil will claim one- 
third of all road fuel used in the 
East by 1966. 

Rail—Change from steam to 
diesel traction is nearing comple- 
tion in the West. But big diesel- 
ization programs planned for the 
East will push middle distillates’ 
share of rail fuel consumption 
from 20% to 80% by 1966. 

Agriculture — Mechanization 
of farming is virtually complete 
for the West. Little new land is 
likely to be cultivated. Solid 
growth for diesel-oil consump- 
tion is possible in the East, 
though, where far bigger oppor- 
tunities for mechanization still 
exist. 

Shipping —Inland waterway 
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transport is moving toward com- 
plete dieselization in both areas. 
But large coastal and ocean-go- 
ing vessels are starting to switch 
from diesel oil to fuel oil. Two 
reasons: Fuel cost savings more 
than offset higher maintenance 
costs; greater part of tonnage 
now building or on order is once 
again steam-driven (and fuel- 
oil fired). Rapid increase in size 
of ships calls for engine powers 
in excess of what is practicable 
for diesel engines to deliver. 


Freer Trade 
Is a Two-Way Street 


Proponents of freer trade 
can logically claim benefits to 
American business even from 
imports of the most sensitive 
materials. 

In one recent year, reports 
the U.S. Chamber of Commerce, 
U.S. producers abroad supplied 
the following portions of typi- 
cal U.S. imports: crude oil, 
88%; aluminum, 96%; nickel, 
87%; copper, 72%; iron, 85%; 
lead, 50%; paperbase stocks, 
78%. All in all, says the 
Chamber, American companies 
overseas provided 23% of our 
commodity imports. Private in- 
vestments abroad now total $35 
billion. 

This American activity abroad 
should be further stimulated by 
the vote of the recent 85th Con- 
gress to extend the Trade 
Agreements Act for five years. 
Although hardly a body blow 
for protectionist champions, the 
extension does continue the 
President’s authority to lower 
tariffs gradually and selectively 
in return for trade benefits from 
other countries. 

The U.S. Chamber of Com- 
merce claims other benefits for 
the Trade Agreements exten- 
sion: 

eIt will protect and stimu- 
late, in general, the foreign 
trade upon which an estimated 
4.5 million U.S. jobs depend. 

eIt will help us meet Rus- 
sia’s government - subsidized 
trade drive. 

eIt’s the answer to the 
threat of tariff barriers around 
the European Common Market, 
whose members stand ready to 
negotiate reciprocal tariff re- 
ductions. 
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LEADING 


GHEMICAL SHIPP 


...- YOU can, too! 


Top companies rely on North American Remember—North American brings you 
leased equipment for economical, invest- specialized, first-hand, applied knowledge 
ment-free shipping. You'll find our diversi- of bulk shipping by rail... backed by over 
fied fleet offers covered hoppers and tank half a century of experience in railroad car 
cars especially designed for transporting leasing. And we are ready to serve you and 


your type of chemicals and allied products. your Company. 


Posing 


DALLAS + FOND DULAC «+ ST. PAUL 


NORTH AMERICAN 
CAR CORPORATION 


231 South LaSalle Street, Chicago 4, Illinois 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 


NEW YORK 


SAN FRANCISCO 


ST. LOUIS 
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DEVELOPMENTS... 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


Rigid Polyethylene 


First use of plastics and 
non-round shape for cart- 
ridge cases. 


Triangular plastic cartridge 
case has been developed for a 
new pistol said to embody the 
first major change in gun design 
in more than a century. Pistol 
will shortly be produced by Dar- 
dick Corp., Hamden, Conn. 

The triangular case is made 
of Fortiflex, Celanese’s rigid 
polyethylene. As far as is 
known, this is the first success- 
ful use of plastics for pistol and 
rifle cartridge cases and the 
first time that the cases have 
been made in shapes other than 
round. 

The use of Fortiflex enhances 
the advantages of the new gun 
design by providing a superior 
gas seal and minimizing friction 
during feeding and ejection of 
the case. The plastic’s elas- 
ticity permits expansion under 
high pressures without the case 
bursting and enables the am- 
munition to withstand severe 
abuse without deformation of 
the case. Its ability to expand 
within the firing chamber 
against the barrel face provides 
superior gas seal at all cylinder 
joints. — Celanese Corp. of 
America, New York, 70A 


Tri-n-butyl Phosphine 


Antioxidant gets new com- 
mercial production. 

Tri-n-butyl phosphine, a 
strong organic base with out- 
standing reducing properties 
and the ability to form coordina- 
tion compounds, is now offered 
in commercial quantities. 

Already in use as a gasoline 
additive, TBP shows promise as 
a diesel and furnace fuel addi- 
tive, as an epoxy resin curing 
catalyst, in making vinyl and 
vinylidene esters, in polymeriz- 
ing vinyl compounds and in con- 
trolling the polymerization of 
organic isocyanates and other 
reactions. 

In addition to its value as an 
antioxidant, it is suggested as 
an intermediate in preparing 
oxide and sulfide derivatives 
and such addition compounds 
as phosphine metal or ary] hal- 
ides, metal cyanides and metal 
carbonyls.—Food Machinery & 
Chemical Corp., Chemicals & 
Plastics Div., New York. 70B 


PVAe-based Paint 


New emulsion for glossy 
water-thinned paint. 


Commercial production of a 
new polyvinyl acetate emulsion 
specifically designed as a ve- 
hicle in gloss and semi-gloss 
water based paints has recently 
started. 

Durability of the paint film 
and of the gloss itself have been 
major problems of water based 
gloss paint. Paints based on the 
new vehicle, called Gelva TS-66, 
are said to stand up even after 
many frequent washings with 
soap and water. 

According to the manufac- 
turer, the new emulsion may be 
formulated into stable paints 
with a long shelf life, provides 
a degree of gloss and film hard- 
ness comparable to that of a 
quality oil formulation. And un- 
like present polyvinyl acetate 
emulsions for gloss (Chem. Eng., 
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Aug. 1957, p. 182), Gelva TS-66 
does not require any special ad- 
ditives and may be compounded 
easily in regular emulsion paint 
equipment.—Shawinigan Resins 
Corp., Springfield, Mass. 70C 


Metallie Stearates 


Soap and surfactant prod- 
ucts based on insoluble me- 
tallic stearates. 


Company’s regular line of 
soap and surfactant products 
has been expanded to include a 
growing number of metallic, 
fatty base complexes. 

The family of Flexals are 
commercially pure formulated 
finished compounds based on in- 
soluble metallic stearates. They 
are produced in a new simpli- 
fied manufacturing process de- 
signed to eliminate many of the 
contaminants usually associated 
with similar materials. 

Current quantity production 
is composed largely of sodium 
stearate and calcium stearate. 

Limited pilot quantities of 
other Flexal products include: 
magnesium stearate, calcium 
oleate, lithium stearate and a 
modified water soluble lithium 
stearate. Other metallic, fatty 
base complexes are now under 
laboratory development.—Swift 
& Co., Chicago. 70D 


Adhesives 


With greater shear strength 
and high temperatures. 


A new family of three syn- 
thetic - rubber, phenolic - resin - 
base adhesives features shear 
strength of 495 psi. at 600 F. 
This compares to 200 psi. and 
220 psi. for the two other Buna 
N, phenolic-resin-base adhe- 
sives on the market. 

The new adhesives are desig- 
nated as Ray-Bond R-81001, 
81002 and 81114. Used for rub- 
ber-to-metal, plastics-to-metal, 
metal-to-metal and friction ma- 
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A TECHNICAL MEMO FROM THE QUAKER OATS COMPANY ON 


Q0° FURFURAL AS A CHEMICAL INTERMEDIATE 


From here it’s but a short step to hexamethyl- 
enediamine and then to nylon. 


Many chemists are intrigued with QO furfural 
as a chemical intermediate. To begin with, 


furfural’s structural formula looks like this . . . 
OTHER DIRECTIONS—OTHER PRODUCTS 


... and from this starting point, researchers can 
take off in a number of profitable directions. 


Many other compounds of industrial impor- 
tance—or potential importance—may be pro- 
duced from furfural. 

By way of illustration—nitration of furfural 
yields 5-nitrofurfural semicarbazone. This com- 
pound is used in the pharmaceutical field as a 
bactericide in human therapy—and in the vet- 
erinary field for treatment of coccidiosis in 
chickens and enteritis in swine. 


THIS WAY TO NYLON 


CHEMICAL ONE-MAN BAND 


“Versatile” is the word that best describes fur- 
fural. It’s worth investigating as a selective sol- 
vent . . . as a reactive solvent and dispersant 
for resins . . . as a resin former. QO furfural is 
readily available at a low, stable price. 

So start charting a course to new horizons 
by writing for literature. Please indicate your 
special interest so that we may supply appro- 
priate information. 


Nylon Hawser 


Molded Nylon Medical Items 


For example—decarbonylation of furfural over 
a zinc chromate catalyst in the presence of 
steam yields furan which may be hydrogenated 
to tetrahydrofuran. This undergoes ring open- 
ing with HC1 to form 1,4-dichlorobutane which 
is readily converted to other open chain com- 
pounds such as adiponitrile - CN(CH2)s:CN. 


The Quaker Oats O@mpany 
CHEMICALS DIVISION 


The 
Quaker Qats In the United Kingdom: 
Imperial Chemical Industries, Ltd., London, England 


335K The Merchandise Mart, in Ber 
in Europe: 
Chlenge 84, Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Room 535K, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
New York 5, N. Y. A/S “Ota”, Copenhagen, S. Denmark 
in Austrelia: 


Room 435K, 48 S.E. Hawthorne Blvd. Swift & Company, Ltd., Sydney 


Portiand 14, Oregon in Japan: 
F. Kanematsu & Company, Ltd., Tokyo 
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terials bonding, all three of the 
adhesives are thermosetting. 
They differ from each other only 
in the percentages of solids they 
contain, providing a choice of 
viscosities. — Raybestos - Man- 
hattan, Bridgeport, Conn. 70E 


Emulsifying Agent 


Superior suspension per- 
formance of treated alumi- 
num silicate shown, above 
left, compared to CaCO. 


Surface modified aluminum 
silicate pigments was tested for 
suspension performance in min- 
eral spirits against precipitated 
CaCO, with results shown 
above. 

Surface coatings, aimed at 
aqueous or organic systems use, 
make the pigments more hydro- 
philic or more organophilic. 

Seven surface-treated alumi- 
num silicate pigments avail- 
able: 

Particle Size, uz Surface Treatment 

0.55 08 48 
ASP 101 0.5% sterate 
ASP 102 602 dispersing agent 


ASP 103 403 organophilic surfactant 
ASP 105 405 organophilic surfactant 


Benefits of the surface treat- 
ment are: improved wettability, 
faster dispersion, increased sus- 
pension life, higher loadings 
with less viscosity increase.— 
Minerals & Chemicals Corp. of 
America, Menlo Park, N. J. 72A 


Dyes 


React fast with cellulosic 
fibers in presence of alkali. 


Farbwerke Hoechst AG. has 
recently introduced the first ex- 
amples of a novel class of dyes 
called Ramazol dyes. They rep- 


resent a new and different sys- 
tem of fiber reactive dyes for 
printing and dyeing with 
quicker fixation and_ shorter 
rinsing time. 

The specific novelty of the 
Ramazol dyestuffs is the ready, 
almost spontaneous, reactivity 
which they display for cellu- 
losic fibers in the presence of 
alkali. 

The first eight, a brilliant 
royal blue of excellent fastness 
to light and very good fastness 
to chlorine, and a black. All are 
dischargeable to a white. 

Another new dye recently in- 
troduced by the company, PV- 
Fast-Bordeaux, is an organic 
pigment with outstanding fast- 
ness properties. It is especially 
suitable for the coloring of plas- 
tics. 

Anthrasol Yellow 13R has 
been added to the Hoechst dye- 
stuff series of Anthrasols. It is 
used in the dyeing of cotton, 
linen, regenerated cellulosic fi- 
bers as well as mixtures thereof 
and produces very fast ecrue 
and beige shades.—Carbic Color 
& Chemical Co., New York. 72B 


Polyether 


Sorbitol-based component 
for rigid polyurethane. 


A new polyether, derived 
from sorbitol, is now available 
for use in making rigid polyure- 
thane foam. 

It has six hydroxyl groups 
available for cross-linking. 
Since rigid polyurethane foams 
can use up to 60% by weight 
of this new polyether, manufac- 
turing costs can be reduced.— 
Atlas Powder Co., Wilmington, 
Del. 72C 


BRIEFS 


Molybdenum hexacarbonyl, 
tungsten hexacarbonyl and 
tungsten hexachloride have 
now been produced in semi- 
works quantities marking 
their first availability in suffi- 
cient supply for industrial ap- 
plication. Potential applica- 
tions: vapor phase deposition 
of molybdenum and tungsten 
metals, catalysis and a variety 
of chemical reactions using 


these intermediates.—Climax 
Molybdenum Co., New York, 
N. Y. 72D 


Textile finish, a modified urea- 
formaldehyde thermosetting 
resin, overcomes some of the 
major weakness of its class 
on cottons and rayons. Called 
Lyofix PR, it offers lower 
strength loss and less effect 
on lightfastness of dyeings, 
together with greater resist- 
ance to chlorine retention.— 
Ciba Co., New York, N. Y. 72E 


First latex successfully devel- 
oped for metal finishing, al- 
ready in use as a primer by 
Ford Motor Co., has been re- 
duced by 2¢ in price to 364¢/ 
lb. It’s called latex 566.—Dow 
Chemical, Midland, Mich. 72F 


Allyl chloride has been added to 
the company’s product line at 
its Texas Div. which entered 
the allyl alcohol field earlier 
this year. A _ bifunctional 
chemical intermediate, the 
chloride reacts readily 
through the chlorine atom or 
the double bond.—Dow Chem- 
ical Co., Midland, Mich. 72G 


Stickiness of a new family of 
adhesives is said to be beyond 
comparison with all other 
rubbery materials. Described 
as a polymer with built-in ad- 
hesive characteristics, new 
rubber-like cements. differ 
radically in molecular struc- 
ture. Called A-916-B, the 
pressure-sensitive thermo- 
plastic material bonds new 
synthetic films to all kinds of 
metals as well as to paper, 
wood, glass, plaster and other 
materials without heat or spe- 
cial surface treatment.—B. F. 
Goodrich Industrial Products 
Co., Akron, Ohio. 72H 


For More Information . . . 
about any item in this 
department, circle _ its 
code number on the 


Reader Service 
postcard (p. 191) 
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Norton crucibles, available in many materials, 
meet a wide range of needs 


Furnace Sizes in Pounds 


¥% to 300 


ALUNDUM* ‘“‘A’’ 99% Alumina 
CRYSTOLON’ ‘‘G"’ First Quality 
Silicon Carbide 

Nitride Bonded 
Silicon Carbide 


CRYSTOLON 


HEAVY WALL CRUCIBLES 


Outside Diameters 


1%" to 12%" %" to %" 
Materials Available 
All Sizes Shown 
All Sizes Shown 
THORIA 
All Sizes Shown URANIA 


MAGNORITE* ‘‘K''97% Fused Magnesia All Sizes Shown 


Wall Thicknesses 


“H" Fused Stabilized 


Over-All Heights 
3%" to 164%" 


All Sizes Shown 


% to 50 Ibs. 
% to 50 Ibs. 


Furnace Sizes in Pounds 


% to 50 


ALUNDUM 99% Alumina 


MAGNORITE ‘‘M"' 99% Fused Magnesia 


Norton crucibles are engineered 
and prescribed for a long list of metal 
melting operations. Available in a 
wide range of materials, sizes and 
types — as shown in the tables — 
they provide long, trouble-free serv- 
ice, protect your product purity and 
meet specific melting requirements. 


Norton heavy wall crucibles, ex- 
ceptionally strong and dense, are 
used for most induction furnace melt- 
ing jobs. Thin wall crucibles, gener- 


LIGHT WALL CRUCIBLES 


Outside Diameters 


Wall Thicknesses 


Over-All Heights 


to 51%," to %” 3%" to 10," 
Materials Available 
¥% to 50 Ibs. ZIRCONIA ‘‘H"’ Fused Stabilized ¥%, to 50 Ibs. 
Zirconia 
¥% to 50 Ibs. THORIA % to 17 Ibs. 


ally of lower porosity, are particularly 
suited for special and nuclear metal- 
lurgical processes. Their fine, smooth 
surface is particularly valuable for 
protecting high purity metals from 
refractory inclusions. 


It will pay you to get further facts 
on this complete line of crucibles. For 
exact recommendations and all neces- 
sary details, contact your Norton 
Representative. Or write for new cat- 
alog, ‘‘Norton Refractory Crucibles,”’ 


to NORTON CoMPANY, 511 New Bona 
Street, Worcester 6, Mass. 
*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


BWNORTONF 


REFRACTORIES 
Engineered... Prescribed 


Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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DEVELOPMENTS... 


PROCESS EQUIPMENT ave. c.vaxsore 


Pipe Insulation 


Jacketed calcium 
silicate installs in 
90 sec. 168A 


Latest Developments 


Continuous Reactor 

Shaft-mounted beaters mix 
reactants flowing between 
heat transfer plates. 164A 


Cleaning Tool 


Temperature Sensor 


Has shields to eliminate ra- 
diation error. 


Triple shielding around a 
heat-sensing element permits 
air-temperature measurements 
substantially independent of 
solar and other radiation. Made 
of 0.008-in. stainless steel, the 
inner shield enclosing the ele- 
ment has a high surface-to- 
mass ratio. A second cylindrical 
shield of 0.062-in. aluminum 
surrounding this combination 
reduces effects of secondary ra- 
diation and provides mechani- 
cal protection. The third shield, 
hat-shaped in appearance, di- 
minishes solar radiation error 
still further. Combined shield- 
ing is effective to a maximum 
temperature deviation of 0.2 F. 

Located at the remote end of 
the mounting arm, a motor- 
blower combination serves as 
aspirator. Cost is $325 fob.— 
Beckman & Whitley, Inc., San 
Carlos, Calif. 74A 


Vacuum Pump 


Electronic unit operates o 
new principle. 


Now in use at several re- 
search labs, the Evapor-ion 
pump creates “dry” vacuums in 
the pressure range of 10* to 
10° mm. Hg. The word “dry” 
refers to the fact that the pump 
entirely eliminates the chance 
of vacuum-chamber contamina- 
tion. Backstreaming of vapors, 
common to oil or mercury diffu- 
sion pumps, cannot possibly 
occur because Evapor-ion oper- 
ates on an entirely new princi- 
pal—the pump doesn’t even 
have an outlet. 

Titanium wire feeds onto a 
post heated by electron bom- 
bardment. The titanium evapo- 
rates and, upon striking the 
cooled pump wall, condenses as 
a thin layer. Chemically active 
gas molecules from the vacuum 
chamber wander into the pump, 
collide with the wall surface, 
and chemically unite with the 
titanium. Inert gas molecules 
entering the pump are ionized 
by bombarding electrons. An 
electric field drives the result- 
ing ions into the titanium layer, 
where they are buried by subse- 
quent condensation of titanium 
vapor. 

Typical pumping speeds are 
2,100 1./sec. for nitrogen, 1,000 


Steel needles remove rust 
and scale from equipment, 
conform to surface. 165A _liquids. 167A 


Page number is also Reader Service Code Number 


Degasser 


Ultrasonically ex- 
pels gases from 


l./sec. for oxygen and 3,000 
1./sec. for hydrogen.—Consoli- 
dated Electrodynamics Corp., 
Rochester, N. Y. 74B 


Miniature Recorder 


Compact electronic instru- 
ment has two pens. 


Latest member of the Au- 
tronic line of process control 
instruments, a new, all-elec- 
tronic two-pen recorder enables 
users to keep tabs on a pair of 
related variables. Each pen has 
its own signal amplifier and ac- 
tuating mechanism—all com- 
ponents mount on a single com- 
pact chassis. Alarm contacts, 
a control set point, or both are 
optional for one of the vari- 
ables. 

Instrument sensitivity is 0.1% 
or better; accuracy is +4%4% of 
full scale. Housed in a stand- 
ard 24-in. deep chassis, the re- 
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A chemical manufacturer had a 
problem. 


A liquid chemical had to be stored 
while awaiting truck and tank car 
pickup. Also, at normal temperatures 
it was impossible to keep the chemical 
from “salting out”. 


They needed a storage tank which 
would eliminate this problem. Mis - 
souri Boiler provided the answer in 
this 12’0” O.D. x 28’0” long Jacketed 
Tank. This vessel was designed for an 
external pressure of 125 p.s.i. @ 350°F. 
To solve the “salting out” problem the 


MISSOURI BOILER AND TANK COMPANY 


Hot Solution To A Storage Problem 


bottom 120° was steam jacketed using 
788 stays welded to the tank and plug 
welded to the jacket. These stays were 
used to stiffen the shell to withstand 
the external pressure. The completed 
vessel was installed and the problem 
was solved. 


Missouri Boiler has the experience 
and skill to custom fabricate to your 
needs. May we suggest that you add 
us to your bidder’s list for steel and 
alloy plate fabrication from %4” to 
1%”. We think you'll be pleased with 
our better prices and dependable 
deliveries. 


Formerly Missouri Boiler and Sheet Iron Works 


2218 Papin Street 


St. Lovis, Missouri 


; 
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EQUIPMENT DEVELOPMENTS . . . 


corder fits a 5-in.-square panel 
cutout.—Swartwout Co., Cleve- 
land, Ohio. 74C 


Level Gage 


Odd vessel shapes present 
no problem. 


Applied nuclear radiation can 
give a true, continuous measure 
of liquid level or volume in to- 
tally enclosed containers, re- 
gardless of their size or shape. 


RCL’s Model 40104 level gage 
does just this. Accuracy: a few 
hundredths of an inch. 

Guided along a predetermined 
path inside the vessel, a small 
radioactive source contained in 
a float follows liquid level. 
Changes in level show up as 
variations of radiation intensity 
at a fixed scintillation detector 
outside the container. Detector 
output is calibrated as linear 
distance or volume.—Radiation 
Counter Laboratories, Inc., 
Skokie, Il. 76A 


These gleaming, silver-colored 
towers are the result of one re- 
cent modernization program at 
Phillips Petroleum’s Sweeny, 
Tex. refinery. But good looks 
aren’t the only benefit that the 
97,953 sq. ft. of Childers’ corru- 
gated aluminum bestows on the 
plant. It also protects the valu- 
able calcium silicate and cellular 
glass insulation that it covers. In 


Wrinkled Faces Depict Modernization, Not Old Age 


addition to a pleasing appearance 
and mechanical strength, the 
jacketing features a factory- 
attached moisture barrier that 
cuts down on installation time. 
Available in four thicknesses, 
jackets come with both 1}- and 
24-in. corrugations. Sheet widths 
are 26 or 33 in., and lengths 
range from 6 to 12 ft.—Childers 
Mfg. Co., Houston, Tex. 76B 
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Hex Wrench 


Has angular jaws for hex- 
agonal nuts and fittings. 


For a positive grip on rough 
or finished hex nuts, valvepack- 
ing nuts and unions, the new 
Hex Wrench has a special ad- 
justable four-sided jaw that 
gives positive grip. The angular 
jaw of the heavy-duty tool is 
also said to give more leverage 
than standard wrenches. Hex 
Wrenches come in three sizes: 
No. 11 for % to %4 in., No. 17 
for 5% to 1% in. and No. 25 for 
1 to 2 in—Ridge Tool Co., Ely- 
ria, Ohio. 76C 


Ratio Regulator 


Combines simplicity with 
accuracy, versatility. 


Claimed to be a new and fun- 
damentally different device, the 
Type R liquid ratio regulator and 
blender automatically propor- 
tions and blends a secondary 
stream to the measured flow of 
an uncontrolled primary stream, 
despite line pressure fluctuations. 
The unit has only two moving 
parts, operates with a minimum 
pressure difference of 5 psi., re- 
quires no outside power source 
and no straight runs of approach 
or discharge piping. Only adjust- 
ment is a calibrated ratio dial. 

Accuracy and split-second re- 
sponse are uniform throughout 
a 5:1 ratio range and a 2:1 pri- 
mary flow range. Carbon steel, 
stainless and special alloy con- 
struction. — The W. A. Kates 
Co., Deerfield, Il. 76D 


Centinuous Reacter 
and other equipment news 
on page 164, 
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Nine years ago, in this midwest paper mill, 
a 2-inch Crane iron-body, packless dia- 
phragm valve was installed on a line han- 
dling a chlorinated lime solution in the 
bleach plant. Ever since, this valve has 
been in daily use without a sign of leakage. 
It still operates as easily —and seats tightly 
—as the day it was installed. 

Impressed by the operating record of this 
first valve, the mill has a program for re- 
placing all cocks on this service with Crane 
diaphragm valves. 

Working parts of these Crane valves are 


Crane diaphragm valves solve 


maintenance problem in bleach plant 


not exposed to corrosive-erosive fluids as 
in the plug-type and conventional valves. 
The Crane diaphragm seals the bonnet 
completely, and functions only as a bon- 
net seal. Sticking and leakage are pre- 
vented. Diaphragm life is greatly pro- 
longed since it is not subject to crushing, 
severe flexing—and early rupture—as in 
other diaphragm valves. 

For complete facts about the complete 
line of Crane packless diaphragm valves 
for handling ordinary or corrosive process 
fluids, ask your Crane Representative. 


Crane packless diaphragm 
valves are made in a wide 
variety of body materials, in- 
cluding choice of diaphragm, 
disc insert and optional body 
lining. Sizes: Y2 to 14 in.— 
with screwed or flanged ends. 


C RAN E VALVES & FITTINGS 


PLUMBING 


¢ HEATING 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
77 
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MOHAWK 
BRUSH 


relies on 


to prevent clogging of tiny 
Aerosol nozzles 


To assure proper operation of aerosol containers, 
minute valve orifices must be free from micro-contami- 
nants. Mohawk Brush Company (Division of Fuller 
Brush) avoids trouble before it starts — by removing 
microscopic particles from insecticides, deodorants, and 
moth-proofing fluids with Fulflo Filters. Improved prod- 
uct quality and customer satisfaction are assured. In 
manufacturing, substantial savings are made because of 
reduced downtime. 

Fulflo Filters, with genuine Honeycomb Filter Tubes, 

“ provide any desired degree of micro-clarity for all types 
of industrial fluids: liquid chemicals; pharmaceuticals; 
water; oils; liquid fuels; compressed air, COz and other 
gases. ct give true depth filtration, at minimum 

pressure drop, for high or low flow rate, 
pressure, pH, temperature and viscosity. 
Complete engineering facilities are at 
your service. 


Write for new catalog to Department .CE. 


with genuine Honeycomb Filter Selective filtration of oils » water-oil 
Tubes for controlled micro- separators * magnetic separators ¢ 
clarity of industrial fluids. pre-coat filters * coolant clarifiers 


MICRO-CLARITY AT MINIMUM COST automatic tubular conveyors. 
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How Much Steam Should a Steam Trap Trap? 


. +. some answers to commonly asked questions 
about the primary job of a steam trap 


You don’t need a doctor’s degree in 
thermodynamics to answer the ques- 
tion at the top of this page. Natu- 
rally, a steam trap should trap all 
the steam. 

Unfortunately for you, the prob- 
lem isn’t quite that simple. After all, 
a shut off valve would trap all the 
steam .. . and condensate, and air, 
and carbon dioxide as well. 

So we’d better amend the answer 
to the question this way: A steam 
trap should trap all the steam but 
must remove condensate, air and 
carbon dioxide as rapidly as they 
accumulate. 

With this established, let’s take a 
closer look at what’s involved: 


A Steam Trap Should Trap 
All The Steam 


If you’ve had experience with sev- 
eral different makes of traps, you 
already know that some trap steam 
better than others. The operating 
principle of the trap is what makes 
the difference. We like to talk about 
it because Armstrong traps are de- 
signed so that no steam can get to 
the orifice. The valve is always water 
sealed. Result: More efficient steam 
utilization, lower fuel costs. 


A Steam Trap Should 
Remove Condensate 


All traps remove condensate—after 
a fashion. For maximum efficiency 
in the unit being drained, though, 
the trick is to get it out without 
waiting for it to cool and without 
leaking steam. 

Armstrong’s water sealed valve 
takes care of steam leakage. The 
inverted bucket operating principle 
opens the trap for water regardless 
of its temperature. This means you 
get the condensate out as quickly 
as it accumulates. Result: Higher 
temperatures and better heat transfer 
in steam heated units. 


A Steam Trap Should 
Remove Air and CO, 


Part and parcel of the condensate 
removal problem is removal of air 
as well as oxygen and carbon diox- 
ide—two real troublemakers. Air 
tends to reduce operating temper- 
atures and interfere with heat trans- 
Yer. CO, goes into solation to form 


Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 

rged along with condensate. 


HERE’S THE STEAM TRAP DESIGN THAT GETS RID 
OF CONDENSATE AND AIR WITHOUT STEAM LOSS 


steam 
convensate 


closed. Steam has floated in 
Bow bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 


corrosive carbonic acid which, for 
example, can eat unit heater tubes. 
O, aggravates the situation. Believe 
it or not, but all traps don’t prop- 
erly remove air and CO:. 

By now, you’ve probably guessed 
that Armstrong traps do remove air 
and CO,. Armstrong design (see il- 
lustration) provides continuous 
venting of air and CO2. By opening 
suddenly, the Armstrong trap cre- 
ates a momentary pressure drop to 
‘““pump” the air down to be vented. 
Result: Higher temperatures, faster 
heat-up, better heat transfer and re- 
duced corrosion. 

Note: When required, specially 
sized air vents are furnished. For fast 
heat-up of low pressure on-and-off 
units, Armstrong provides open float 
and thermostatic air vent traps. 


What’s the Final Answer? 


Summing it all up, you'll get the 
best service from steam heated units 
that are equipped with traps de- 
signed to trap all the steam and re- 
move air and condensate as quickly 
as it accumulates. In our prejudiced 
viewpoint, this means Armstrong 
traps. More important are the sev- 
eral thousand users of Armstrong 
traps who have proved the point. 
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Before you make up your mind, 
though, consider the minimum main- 
tenance requirements of Armstrong 
traps .. . and the convenient assist- 
ance your local Armstrong Repre- 
sentative provides. These are im- 
portant plus values. 


Put Up or Shut Up 
We’re so confident that we “put 
up’’. Armstrong traps are uncondi- 
tionally guaranteed to satisfy. So 
you can find out for yourself with 
practically no risk. If you’re not 
completely satisfied with the way 
they do their job, you can get your 
money back. 
* * 


The 44-page Armstrong Steam Trap 
book goes into greater detail on 
these and other Armstrong features. 
It also discusses trap selection, in- 
stallation and maintenance. Ask 
your Armstrong Representative for 
a copy or write 


Armstrong Machine Works 
8586 Maple Street 
Three Rivers, Michigan 
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Bargain riced Over 
Haul! 


When low cost is a factor you'll 


want the extras in G--- 


Fairbanks-Morse Water Lubricated 
na Turbine Pump 


inning with this rugged 
Fairbanks-Mo ilt-i keep annual costs even lower 
by providing longer, rformance; simplified main- 
ter flexibility- 
ust a few of the features that make the F-M Pomona 
an outstanding investment for your deep well water 


turbine pump- 


Here are j 
Pump such 
supply: 

e Water lu 
ground; can 
e@ Two piece head sha 


r adjustments above 


impelle 
p service 


brication. Packing box, 
be reached without interrupting pum 
stallation and service 


ft facilitates in 
al out of packing box 


© Stilling tube keeps suspended materi 
@ Special bearings, bearing retainers and pump bowls designed 
for maximum efficiency on long life 
Contact your F-M Pomona Dealer or Fairb 
today. Ask for new illustrated Bullet 
600 So. Michigan Ave., 


ELECTRIC 


Seven Fairbank 
Fai s-Mo 
poses in the United States, 
ie and Mexico build the 
greatest variety of 
aulic combinations offered 
a any manufacturer of liquids 
ving machinery. 


BELTED 


FAIRBANKS-MORSE 


a name 
worth remembering when you w 
ant the BEST 
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Almost 70 years of specialization in the 
design, engineering, fabrication and erection 
of steel plate structures will build long and 
efficient performance life into your next CB&I- built storage 
or processing structure. Here’s why: 


CB&I Engineers From first contact with the customer 
through final testing, CB&I’s general engineering-staff sup- 
plies technical guidance to the CB&I team. Important co- 
ordination between fabricating, erection and testing of your 
structure is thus insured. 


CB&I Fabricates The finest manufacturing facilities—in- 
cluding X-ray and stress relieving—backed by metallurgical 
laboratories and testing facilities second to none—are main- 
tained in four strategically located and fully equipped fabri- 
cating plants. 


CB&I Erects Skilled, responsible crews work with up-to-date 
equipment. Field X-ray and stress relieving equipment, 
backed by welding research laboratories, are an important 
part of their trade. Experience in a wide variety of metals, 
including stainless, nickel, aluminum and clad materials are 
also part of the service that has earned CB&I a global repu- 
tation for erecting on a world-wide basis. 


These coordinated services are what you receive when you 
contract for a CB&I-built structure. CB&I customers have 
learned to expect and get top rated performance and max- 
imum service life from CB&I craftsmanship in steel. Write 
our nearest office for details. Ask for the CB&I Bulletins on: 
Special Plate Structures and CB&I Field Services. 


1. 5-in. thick plate for reactor is fabricated at CB&I’s 
Birmingham, Alabama plant. 


Chicago Bridge & lron Company 2. Workman smooths seams on an assembled section. 


Atlanta * Birmiagham * Boston * Chicago * Cleveland * Detroit * Houston * Kansas City (Mo.) 3. X-ray machine for checking seam welds. Machines 


New Orleans © New York © Philadelphia © Pittsburgh * Salt Loke City 
Son Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. ond ot NEW CASTLE, DELAWARE. 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
REPRESENTATIVES AND LICENSEES: ‘ 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 


operating at 1,000,000 and 2,000,000 velts are 
used to completely inspect steel vessels as much as 
10 inches thick. 


4. 72-ton top section for reactor-regenerator is low- 
ered into position under supervision of CB&I erection 
specialist, 
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WHEELS 


Welded steel construction. 
One - piece, cone - shaped 
rims and hubplates, stand- 
ard or extra-heavy. 


AIR HANDLING 
Type AH 


BEARINGS 


Heavy - duty, self - aligning 
ball or tapered roller bear- 
ings for quiet operation, 
dependability, long life. 


MATERIAL HANDLING 
Type MH 


HOUSINGS 


Heavy welded sheet steel 
or plate, adjustable dis- 
charge in sizes thru 37” 
3 inlet. Fixed discharge on 
larger sizes. Externally 
braced for maximum 
rigidity. 


Handle any one of 3 basic processes with 
an American Blower Industrial Fan 


Here’s a practical way to solve tough process appli- fan modification for individual! jobs. Equipment selec- 
cations: an American Blower Industrial Fan. It’s avail- tion and application assistance is available, should 
able with three types of wheels to let you handle air, you need it, from our 73 engineer-staffed branch 


offices. A phone call is all i 
gases, or air and gases containing material, or long P eae At San 


shav ings. And there s a wide range of fan arrangements, Standard,* American Blower Division, fw 
optional constructions — for severe duties or high-tem- Detroit 32, Mich. In Canada: Canadian 


perature operations — and optional accessories to allow Sirocco products, Windsor, Ontario. 


It pays to standardize on American Blower fans for every duty! 


r 
| 


4 


HS Fans—direct or V-belt drive, medi- Sirocco Fans — low speed, quict oper- Axial Fans— move high volumes in 
um-speed operation; nonoverloading. ation; move more air per revolution. minimum space; flexible installation. t 


* Amemcan- Standard and Standarde are trademarks of American Radiator & Standard Sanitary Corporation. 


RICAN-Standard 


AMERICAN BLOWER DIVISION 
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Sanitary tyPe 
stainless steel fittings 


and valves are 

available ing 
complete range ° 

types and sizes. 


stainless steel fittings 
for both “permanent” 


and “take-down 
liquid conveying lines 
in a wide range of 
types and sizes. 


A full line of * 
stainless steel 
tubing and pipe 
js available ina 
-CLOVER pisTRIBUTOR complete range 
of sizes- 


8 S. Michigan Ave., Chicago 3, 


Export Dept.: 
Cable: TRICLO 
Ontario 


Tri-Clover sanitary 
and industrial type 


In Corada: Brantford, 
centrifugal pumps are 
built for br 
corrosion-resisiont 


pumping service. 


Dé Adi 


Wisconsin 


Installation ot Te 

Clover industrial pumps 
fittings serving o large phar- 
maceutical pliant. 


OB 
years Tri-Clover Division 
has specialized the design ant alves | 
ainless steel and Trialloy fittings, V We 
Your selection of the right plication 
F ipped metallurgical engineer- = 
Completely eaP assur- WS 
Bess ance of Controlled 


Weather-proof construction 


stymies erosion 


and corrosion 


Complete protection against erosion and corrosion 
is built into American Bi-Metal Thermometers, so 
you can always be sure of accurate temperature 
measurement. Both case and bezel are stainless 
steel, precisely fitted and gasketed to insure snug 
mating. Whatever the weather, rain, sand, dust, 
dirt, fumes and frost are sealed out by a heat-resist- 
ant gasket between case and thick cover glass. 

The stem of the American Bi-Metal Thermome- 
ter is mirror-smooth stainless steel. All joints are 
solidly welded. Top resistance to corrosion is 
teamed with strength, rigidity and tight closure 
against process pressures. 

Weather-proof American Bi-Metal Thermome- 
ters are noted for high sustained accuracy and long 
service life. There are mounting styles, dial sizes, 
temperature ranges and stem lengths to meet your 
needs exactly. Ask your industrial supply distribu- 
tor for help in proper selection. 


American Bi-Metal Thermometer 
with weather-proof stainless 
steel construction. 


mm AMERICAN INDUSTRIAL THERMOMETERS 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
NI 9 


TRADE MARK 
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You should know more 
about the new QCf 
non-lubricated Ball Valve 


Now, while you're thinking about it, ask your secre- 
tary to have us send you Catalog 1000. 


This catalog will give you a full description of the 
latest product of W-K-M’s creative engineering—the ACF 
non-lubricated Ball Valve. 

This new valve was service-tested for 312 
years before it was offered to buyers. Service- 


tested and service-proved: in the entire 3’ years, 
every user reported completely satisfactory results. 


It’s a great valve, this new one: versatile, rugged, 
efficient, easy to maintain on those rare occasions when 
maintenance becomes necessary, a valve you can specify 
with complete confidence. 


So send for Catalog 1000— 
you should know more about this 
new valve. 


Product of 
W-K-M’s Cstive Engineering 


This cut-away picture shows you why this new 
valve performs so dependably, lasts so long, and is 
so economical to maiprtain. 


Note the full, round conduit through body and 
ball that assures full flow through the valve—without 
turbulence, and with no more pressure drop than 
through an equivalent length of pipe. 


Note the way the ball is suspended between 
Teflon seats under compression, assuring leakproof 
service at rated working pressures, or under vacuum, 
indefinitely. 


Note the way actual seating surfaces are sealed 
away and protected from any abrasive action of the 
lading flow in either open or closed position. 


Available in carbon steel (ASA 150 Ib., 300 
Ib.), and semi-steel (200 Ib., 400 Ib.). Sizes range 
from 42’ through 6’’. See Catalog 1000 for full 
listing of sizes and pressures. 


DIVISION OF QCf inoustries | 
INCORPORATED ! 

P. O. BOX 2117, HOUSTON, TEXAS ! 

Export Office: 45 ROCKEFELLER PLAZA, NEW YORK, N.Y. ! 
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HARSHAW 


manufactured 


in one of the 


largest facilities 


14 


in the world 


Write tor your free copy of M.C.A. 

Chemical Safety Data Sheet SD-25 on properties 
and essential information about 
HYDROFLUORIC ACID Anhyd 


and Aq 
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BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


ANHYDROUS...AQUEOUS 


and a long list cf other 
production-controlled high-quality fluorides 


Hydrofluoric Acid Aqueous 
Hydrofluosilicic Acid 

Lead Fluoborate 

Metallic Fluoborates 
Nickel Fiuoborate 
Potassium Bifluoride 
Potassium Chromium Fluoride 
Potassium Fluoborate 
Potassiurn Fluoride 
Potassium Titanium Fluoride 
Silico Fluorides 

Sodium Fluoorate 

Tin Fluoboraie 


Ammonium Bifluoride 
Ammonium Fivoborate 
Antimony Trifluoride Sublimed 
Barium Fluoride 

Bismuth Fluoride 

Boron Trifluoride 

Boron Trifluoride Complexes 
Cadmium Fluoborate 
Chromium Fluoride 

Copper Fiuoborate 

Fluoboric Acid 

Fluorine Cells 

Fluorinating Agents 

Frosting Mixtures Zinc Fluoborc te 

Hydrofivoric Acid Anhydrous Zinc Fluoride 

If required you are invited to draw on the knowledge an/4 experience of our 
staff of technical specialists on fivorides. 


The Harshaw Chemical Company 


1945 EAST 97TH STREET * CLEVELAND 6, ‘DHIO 


CHICAGO ¢ CINCINNATI © CLEVELAND © DETROIT * HOUSTON ¢ LOS ANGELES 
HASTINGS-ON-HUDSON, N.Y. © PHILADELPHIA © PITTSBURGH 
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AMERICAN CONTROLLED 
_CAPACITY_ PUMPS 


JOB ENGINEERED FOR LONG-TERM ACCURACY AND LOWEST MAINTENANCE COSTS 


New American controlled capacity pumps are conductivity, PH and other controlled process vari- 
recision built to meet the needs of Chemical ables. Control may be manual or automatic — with 
rocessing, Refining and Boiler Feed applications. electric, hydraulic or pneumatic systems. 

Quality construction assures the highest Newly designed models are available to handle 
accuracy in feeding precisely metered fluids or slur- a wide variety of “tough,” corrosive and viscous 
ries into low or high pressure systems in virtually materials, with long-term accuracy and economy. 
all desired ratios, with flow, temperature, pressure, 


Write today for full information on American's new controlled capacity 
pumps. They’re sure to meet your fluid proportioning requirements. 


wy,  Imerican 
meter company 


High Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 


DIVISION 
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special hazard fires need 


Grinnell Special Hazard Protection 


Fairly commonplace in industry today are special hazard 
areas, where special protection must be provided to assure 
against possible serious loss by fire. Grinnell, with 88 
years’ experience protecting against fire hazards of every 
description, has the most effective extinguishing agents 
and best systems for each type of hazard. 

Remember, too, the installation of the proper Grinnell 
‘System usually serves to reduce fire insurance premiums 
drastically, often pays for itself in a few years! 


TABLE OF CONTENTS 


Recognizing Your Special * Foam Systems 

Hazards * Carbon Dioxide Systems 

The Fire Triangle in Special * Dry Chemical Systems 

Hazard Fire Protection * Control Equipment and Devices 
Special Hazard Fire Terms * Quick Selector Chart 

Defined * Research and Testing 

Water Spray Systems * Sales, Engineering, Installo- 
Selfcon Water Spray Systems tion and Inspection Service 


Manufacturing, Engineering, and Installation of Fire Protection Systems since 1870 


FREE REFERENCE MANUAL! This new 44-page reference 
manual — “Special Hazard Fire Protection by Grinnell” 
— gives you a comprehensive picture of all the most ad- 
vanced methods for Special Hazard fire protection. It in- 
cludes explanations, applications, photographs, case his- 
tories of Grinnell systems and specialized equipment . . . 
and a Quick Selector Chart to help you determine the 
most effective system for your special fire hazard. 


Write for your complimentary copy today. Grinnell 


Company, Inc., 277 West Exchange St., Providence, R. I. 


GRINNELL 


WHENEVER FIRE PROTECTION IS INVOLVED 
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Simplicity in steam traps can effect 
big savings in parts inventory 
and maintenance time 


by John W. Ritter, Test Engineer 
SARCO Company, Inc. 


‘The function of all steam traps is to release 
condensate and prevent steam loss. How- 
ever, the method of trapping can make a 
great difference in cost and effectiveness. 

In the Sarco Thermo-Dynamic Steam 
‘Trap, the method is fundamental. Air or 
condensate entering the trap must flow 
from the inlet tube, radially across the un- 
derside of the disc valve, to the outlet. The 
space between the inlet tube and the disc 
forms a nozzle in which the static pres- 
‘sure energy of the incoming fluid is partly 
changed to velocity across the underside 
of the disc, with a resultant decrease in 
pressure. (This will be recognized, of 
course, as the Bernoulli Principle.) Use 
of this fundamental method means relia- 
bility in operation. 

As the high velocity fluid jet strikes the 
side of the upper chamber, some recom- 
pression takes place, so that the pressure 
above the disc becomes greater than the 
pressure below it. The pressure reduction 
under the disc and the pressure recovery 
above it depend on the internal energy of 
the fluid. As the condensate above nearly 
approaches steam temperature, its internal 
energy is enough to overcome the upward 
force at the inlet tube and the disc snaps 
down in the inlet tube, which is the inlet 
valve seat. 

Simultaneously, the disc also seals the 
outer ring, which isolates the space above 
the disc from the outlet. The disc valve is 
therefore held firmly against the inlet valve 
seat until the pressure in the control cham- 
ber is reduced by condensation. The up- 
ward force then exceeds the downward 
force and the disc valve opens. 40 seconds inspection time— 


that’s all it takes 
for a SARCO TD Steam Trap 


Just back off the cap of a Sarco TD. Lift out its single moving part, 
the stainless steel disc. Wipe it off, and drep it back. No adjustment 
is ever required, at any load or any pressure in its range — from 10 
through 600 psi. 

The TD operates in any position, won't blow steam at any load. 
Small as a tee fitting, it can be installed in tight places. Its versatility 
and reliability cut cost of big replacement inventory. 

Write for “Literature Kit 2A” today and get latest bulletins on the 
TD Steam Trap and other Sarco steam traps. Remember that Sarco 
can give you impartial advice on Production Planned steam trapping 
because . . . 5605-8 


e Only Sarco makes all 5 types: 
SAR O Thermostatic * Liquid Expansion * Float Thermostatic 
Thermo-Dynamic * Bucket 
COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS © TEMPERATURE CONTROLLERS «+ STRAINERS * HEATING SPECIALTIES 


This 3-part Sarco TD Steam Trap has only one 
moving part—the hardened, polished stainless 
steel disc. 


No other trap uses the velocity of the 
fluid to operate the valve or uses the recom- 
pression of the flowing fluid to trap the 
valve closed and to hold it closed. When 
it closes, it closes tightly — no “operating 
steam” leaks out. 
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A. Your Problem in handling corrosives is discussed with 
a specialist when you sit down with an Aloyco Sales En- 
gineer. He handles only one line, knows his business. 


B. Right Alloy for your application is based on 29 years of 
specialized experience in the field plus continuing research 
in Aloyco metallurgical labs. 

Cc. Valve Casting is made from Aloyco design in Aloyco 
foundry, only foundry ever built to produce pressure-tight 
Stainless Steel Valve castings, exclusively. 

D. Special Techniques in machining stainless steel, plus 
most modern equipment in Aloyco plant assure you precise 
tolerances, trouble-free performance. 

E. Aloyco Y Valve, shown here in various stages of produc- 
tion, is one of Aloyco’s complete line of valve types, alloys, 
sizes, pressures— including nuclear valves. 


BEHIND EVERY ALOYCO VALVE... 


specialization 
... lo help you handle corrosives 


Valves often look alike—even stainless steel valves. But they 
won’t necessarily perform alike when you get. them into the line. 


Here are some of the special skills and facilities that make 

the difference between Aloyco valves and others. Some of the 
“‘extras’’ you get with Aloyco valves are staying power, 
minimum maintenance, trouble-free operation in severe as well 
as mild corrosive service. Doesn’t it make sense that the 

one company specializing in the manufacture of Stainless Steel 
Valves exclusively is your 

best source of supply? 


s 
a’ 
Conrosivt ** 8.2 


ALLOY STEEL PRODUCTS COMPANY 


1301 West Elizabeth Avenue, Linden, New Jersey 
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on a new way to look at tetrachioro- 
benzene...some facts about phos- 


phoric anhydride...a better grade of 


laury! chioride...the care and pack- 


Chlorocarbon-of-all-trades 


When you're looking for the stability, 
the resistance to fire and moisture, or 
the electrical properties of chlorinated 
aromatics, take a long look at our 
1,2,4,5-tetrachlorobenzene. 

Here you have a compound that’s 
65.7% chlorine, with a molecular 
weight of 215.9; a compound you can 
dissolve in most anything but water. 

It’s easy to handle. A white crystal- 
line solid with very little odor. 

It has many more interesting prop- 
erties, all of them given in the technical 
data sheet offered in the coupon. 


Is phosphoric anhydride 
more than a thirsty powder? 
Stick to the textbooks and you'll write 
off our phosphoric anhydride P20; 
(P,0;9) as just a rather strong desic- 
cant. 


CHEMICAL ENGINEERING—November 3, 


aging of caustic potash 


Keep an open mind, though, and like 
many you may find it useful as a highly 
pure carrier of phosphorus, useful as 
an intermediate. 

A typical analysis shows the Hooker 
product to be 99.5% pure P,Oyo. No 
trioxide. No chlorine. Barely a trace of 
iron, lead, and fluorine. 11 ppm arsenic 
—hardly enough to write home about. 

We use a lot of this compound to 
make our own phosphorus chemicals. 
We also get calls for it for use in phar- 
maceuticals, dyes, insecticides, and 
even as a catalyst. In the light of all 
this, would you like to send the coupon 
for a technical data sheet? 


Looking for laury! chloride 
that’s a little bit better? 


Would you like to work with a lauryl 
chloride that’s clear and colorless and 
has a minimum of 16% chlorine? 

Those are the specs on our special 
high grade. It’s an oily liquid with the 
faintest of odors. 

Analysis shows it to be a mixture of 
n-alkyl chlorides ranging from Cio 
through C,;,. The fraction predom- 
inates and accounts for about 80% of 
the compound. 

For many purposes, of course, you'll 
find our technical grade every bit good 
enough. Its specs read about the same, 
except that the chlorine content drops 
to 15.5% and the product has a slight 
color—up to 2.5 ASTM, to be exact. 

For data on both grades, send the 
coupon. 


For more information, check here and mail with your name, title, company, 


and address. 


Phosphoric Anhydride 


HOOKER CHEMICAL CORPORATION 
411 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


(0 Lauryl Chloride 
Caustie Potash 


Caustic potash—custom 
package at standard price 


Expose it to air and anhydrous caustic 
potash soaks up moisture and carbon 
dioxide until it becomes weak and slow- 
acting. 

To help you avoid this and to protect 
the inherent purity of our Nialk® caus- 
tic potash, we make our own containers 
to our own carefully controlled specifi- 
cations. 

You can get this pure and well-pro- 
tected compound in any of seven forms 
at 90% strength, or in flake and solid 
at 85%. If you prefer the liquid, we 
have that, too, in strengths from 45% 
to 52%. 

Check the coupon for full details. 


HOOKER | 


Los Angeles 
Tacoma 


Sales Offices: Chicago 
Philadelphia 
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New York 
Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 


CHEMICALS 


Niagara Falls 
®LASTICS 


| 
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BECAUSE... 
PEERLESS 
CHEMICAL 
PUMPS: 


MEET critical standards 
of construction, you bene- 
fit from longer pump life 
less maintenance, an 
sharply reduced incidence 
of system shut down 
caused by pump failure. 
Top quality Peerless con- 
struction means a depend- 
able, rugged pumping 
unit you can count on to 
stay on the job for years 
longer. 


PROVIDE proved oper- 
ating history, you benefit 
from the knowledge that 
you’ re not buying a pump 
in the dark. Analysis by 

Peerless of customer 
pump operating records 
allows continuous product 
improvement. Correlation 
of this data provides Peer- 
less with answers to 
nearly all field pumping 
problems. 


OFFER optimum per- 
formance range, you 
benefit from the econom- 
ical performance only the 
exact pump for the job 
can give you. The 
process pump line of over 
78 models, sizes and 
frames, plus ‘thousands of 
assures you 
of ump selec- 
tion t effects direct 
savings in cost. 


NOW CAN SURE! 


Engineers and Pump buyers say: 


...buy and apply 


Peerless Pump Dighion 


Plants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDI 


Distributors in Principal Cities. Consiilt your telephone directory. 


EMBODY benefits 
of research in all 
areas of design 
| 
Typ- 
the many 
in 
the design and 
manufacture of a 
Peerless pump is 
the ascertaining of 
effects of radial 
loads. An interest- 
ing 8 page book- 
let discussing this 
phase of pump 
design is available 
to you upon re- 
quest. 


FERLES 
UMP 


ae | 


Offices: New York; Atlanta: St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; Plainview and Lubbock, Texas; sews coche rar 
| 
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TELL US WHAT 

THE FLEXIBLE HOSE 

OR CONNECTOR 
MUST DO 


Our engineers will 
send you design sug- 
gestions that can save 
you time and money. 


Jet aircraft, modern chemical plants, 
rockets, atomic energy plants have cre- 
ated a new technology that calls for new 
products. The American Metal Hose 
Division of The American Brass Com- 
pany is constantly working with design 
engineers on special flexible assemblies 
to meet new problems. 


American is equipped to work in: 


Copper alloys 
Stainless steel 
Other alloy steels 
Monel 

Aluminum 

Teflon 


Anaconda specialists welcome the oppor- 
tunity to help you get the flexible metal 
hose assemblies you need to meet your 
problems of expansion and contraction, 
movement, vibration, corrosion, pres- 
sures, and temperatures. 


FREE TECHNICAL SERVICE. For engineering 
assistance on special products—or for a 
free copy of our General Catalog showing 
the full line of standard American Flexi- 
ble Hose and Tubing products — write: 
The American Metal Hose Division, The 
American Brass Company, Waterbury 20, 
Connecticut. 58169 


NER CONWe, 
“TORS must mone 


AMERICAN 


FLEXIBLE METAL HOSE AND TUBING 


ANACONDA 


Made by The American Metal Hose Division, 
The American Brass Company 
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Undisputed First Choice 


with engineers who have had occasion to thoroughly test this 
type of filter. Shown here are structural features that are the 
result of over 30 years experience in building this one filter. ES pagent 
ysius C. Kracklaver 
if it could be made better or cheaper Sparkler would have made al ths 
it that way long ago. 


Cartridge plate as- 
A.S.M.E. designed = sembly—removable in- 
construction is stand- depently of tank. 
ard for pressures up 
to 60 Ibs. on all filter 
tanks, 


Heavy solid plate 
rings precision ma- 


chined. 


Plates sealed inde- 
pendently at center 


and periphery to as- 
sure positive seal. 


Plates sealed inde- 
pendent of tank clo- 
sure to secure a posi- 
tive seal for both filter 
plates and for tank 
cover. 


Scavenger plate sup- 
ported by re-inforced 
flat bottom tank. 


Heavy perforated 
sheet metal support 
for filter paper. 


A more positive filter 
seal is obtained when 
hydraulic pressure is 
applied to plates ex- 
ternally rather than 
internally. 


Plate designed to re- 
duce flow friction to a 
minimum. 


The Sparkler, original exclusive horizontal plate design and flow 
principle, has never been equalled for efficiency and dependability 
in filtering with any and all types of filter aids. The cake maintains 
its original position as formed regardless of pressure fluctuation flow 
rate or viscosity. No break-through is possible, even with a complete 
shut down of the filter. Filtering can be resumed with perfect safety 
at any time. With Sparkler plate construction a completely sanitary 


| LT & filter can be furnished. 


SPARKLER MANUFACTURING CO. ILLINOIS 
Sparkler International Ltd.—Manufacturing plants in Canada, Holland, Italy and Australia. 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Large Volume* 
Medium Pressure* 


Oil-Free Air 


at Lower Cost 


4 


The Brown Boveri 7,125 SCFM Isotherm 
Compressor (foreground) with motor | 
drive in air liquefaction plant (Air 
Liquid). (back ro A 12,000 SCFM 
Brown Boveri Isotherm Compressor 
with recovery yy motor in 
Nitric Acid plant (C & 1 


BOVERI 
SOTHERM COMPRESSOR 


Ne large volumes of oil-free air (5,000 SCFM and up, 100-300 PSIA)*® are 
required, there is no better equipment available today to achieve “close to isotherm” type 
of compression, assuring the lowest possible kW input, than a Brown Boveri Isotherm 
Compressor. 


If “tail” gas is available, the high efficiency, reaction type Brown Boveri expander can 
be applied in the cycle with the Isotherm Compressor to improve further the economy 
of the process. As drive for the compressor a synchronous, induction or other type of 
motor, or a steam- or gas-turbine can be used. 


Over half a century’s background in the manufacture of this Brown Boveri equipment 
(including control and all accessories) is your positive assurance of the ultimate in the 
reliability of this ‘ unit. Write more information, today / 


BROWN BOVERI CORPORATION 


19 RECTOR STREET e NEW YORK 6, W. Y. 


, Atlonto, Go. Alo. * Boston, + Buffalo, N.Y. Chicago, ti. * Cleveland, O. Dallas, Tex. Denver, Colo. * Detroit, Mich. 

Flo. + Kansos Mo. * Knoxville, Tenn. * Miomi, Fla. * Minneapolis, Mina, * Orleans, Bee N, Y 
Pittsburgh, Pa. Portland, ‘Ore. * * Reanoke, San Froncisco, Col. * San Juan, 


VISIT OUR BOOTH #556 AT "THE POWER SHOW, N. Y. COLISEUM, DEC. 1-5, 1958 
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BARNSTEAD 


PURE WATER SPECIALISTS SINCE 1878 


PUREST WATER AUTOMATICALLY 


Barnstead Full Automatic Controls for water 
stills are self-starting . . . self-flushing . . . 
self-stopping. No human attention needed. 


Automatically guarantees a steady supply | 


of distilled water of highest purity. 


THE STILL YOU NEVER 
NEED CLEAN 


The NEW Barnstead Condensate Feedback 
Purifier for Barnstead Steam Heated Stills 
offers two important advantages. Produces 
distilled water of higher purity than ever be- 
fore, and completely eliminates need for 
cleaning Still. 


BANTAM DEMINERALIZER (BD-1) Connects di- 
rectly to water supply. Disposable resin car- 
tridge. Flow rate: 5 to 10 g.p.h. 

PRESSURE BANTAM DEMINERALIZER (BD-2) De- 
livers demineralized water under pressure. 
5 to 25 g.p.h. Pura-lite indicates cartridge 
change. 

MIXED-BED DEMINERALIZERS (MM) in capacities 
ranging from 50 to 2500 g.p.h. Efficient and 
low cost in operation. Exceptionally high 
purity. 


96 


FOR PHARMACEUTICAL MANUFAC- 
TURERS. 300 G.P.H. PYROGEN-FREE 
WATER PRODUCED BY THIS MODEL 
$SQ-300 BARNSTEAD WATER STILL 


BARNSTEAD “‘MF"’ SUBMICRON FIL- 
TER FOR REMOVAL OF PARTICLES 
TO 0.45 MICRON 
For either distilled or demineralized water 
. Temoves particulate matter which 
may cause trouble in some of the new 
processes in electronic and nuclear fields. 
Filters out particles as small as .000016 
inches. Produces 15,000,000 ohm water in 
production quantities. 


JOHNSON CITY 
3113 


BOSTON 
JAmaica 
4-3100 
CHICAGO 
MUlberry 
5-8180 


CLEVELAND 


SAN FRANCISCO 
TEmplebar 


DEMINERALIZED WATER AT FLOW 
RATE OF 2500 G.P.H. 


is produced by this Barnstead Model TM-6, 
Two-Bed Demineralizer. Complete pack- 
age unit, factory assembled, ready to con- 
nect to raw water supply. Also Mixed-Bed, 
Single-Bed, Two-Bed, and Four-Bed Mod- 
els. Write for catalog 127-A. 


BARNSTEAD TRANSISTOR WASHER 
FOR WASHING TRANSISTORS, DI- 
ODES, RECTIFIERS, TUBE PARTS IN 
ULTRA PURE 15,000,000 OHM 
WATER 


Faster rinsing and fewer rejects when hot, 
ultra-pure water is used in rinsing of elec- 
trical components. Barnstead Transistor 
Washer conserves thousands of gallons 
each day .. . as it repurifies the pure, hot 
water keeping it free of organic impurities 
and submicroscopic particles to 0.45 
micron. Write for Bulletin #146. 


mate wt OFF 


arnsfead 


STILL & STERILIZER CO. Inc. 


PHILADELPHIA 
LOcust 
8-1796 
LOS ANGELES 
RYan 
1-6663 


CHATTANOOGA 
6-5863 


4 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
FIRST IN PURE WATER SINCE 1878 
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VULCAN of WILKES-BARRE 
WILL DESIGN & MANUFACTURE 
ANY TYPE- FOR ANY APPLICATION 


CEMENT (WET-DRY)...COKE..«.LIME... 
CALCINED DOLOMITE... PIGMENTS... 
NODULIZING ....AGGLOMERATING... SINTERING 


Plus Kilns for many other related chemical and metallurgical processes. VULCAN: the 
oldest name in Rotary Kilns, is ready to take care of your every need. Top-flight engineers 
are constantly searching for new developments in this field. This is reflected by recent 
patent applications evolving the “New Concept in Rotary Kilns”. Always highest quality 
material fabricated in a modern plant by skilled craftsmen . .. Every department 
co-ordinated for fast follow-through. 

VULCAN designs, engineers, and manufactures Rotary Kilns... and items listed below. 
If you need a Rotary Kiln that is unusual in size... type ... application . . . contact the 
“kiln specialists” ... Contact VULCAN of Wilkes-Barre. Write or call today. Estimates,,. 
constructive suggestions and preliminary drawings will be furnished (as far as possible) 
without obligation. 


ANY INFORMATION ON ITEMS LISTED BELOW WILL BE SENT YOU IMMEDIATELY. 
Rotary Kilns, Coolers * Improved Vertical Lime Kilns * Cast Steel Sheaves, Gears. 
Rotary Dryers * Automatic Quick Lime Hydrators * Steel Plate Fabrications. 
Rotary Retorts, Calciners, etc. * Briquetting Equipment *« Heavy Duty Sugar Mills. 


WILKES-BARRE PENNSYLVANIA 


““THE OLDEST NAME IN ROTARY KILNS’”’ 
ESTABLISHED 1849 . CABLE ADDRESS: VULWORKS 
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MSH VALVE & FITTINGS CO. 


In your plant piping systems 
you get 
all these advantages with 


WALWORTH DUCTILE IRON VALVE 


Walworth ductile iron valves give you — at low 
cost — corrosion resistance comparable to gray 
cast iron ... strength approaching that of 
carbon steel .. . long life expectancy and mini- 
mum maintenance. Proven shock resistance... 
Walworth ductile iron valves have functioned 
satisfactorily after being heated to 1350°F and 


suddenly quenched. 


SHOCK RESISTANCE 


When you buy Walworth ductile iron valves 
you get the benefit of Walworth’s proven engi- 
neering and designs. Sizes % to 24 inches, 
screwed or flanged ends, OS&Y and NRS types. 

For your copy of the new circular on ductile 
iron valves, contact your local Walworth distrib- 
utor, or, write Walworth direct. 


750 THIRD AVENUE, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. © CONOFLOW CORPORATION © GROVE VALVE AND REGULATOR CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. © WALWORTH COMPANY OF CANADA, LTD. 
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“Bimetal Freeze-up” Can Be 
More Serious Than Dial 
Fogging Problem 


The first sign of moisture in a dial ther- 
mometer usually shows up as condensa- 
tion inside the dial glass. You are 
probably familiar with this dial fogging 
problem which causes difficult reading 
and the eventual corrosion of the bi- 
metallic element. You may not, how- 
ever, be familiar with another and 


actually more serious moisture problem 
—bimetal “freeze-up.’ 


Both dial fogging and bimetal freeze-up are 
permanently prevented by RMC’s dry air 
hermetic sealing process. 


If moisture is sealed in, or enters a 
thermometer dial it will find its way 
to the bimetal element. Then at ex- 
treme low temperatures this moisture 
freezes on the element and bearing 
surfaces, and the bimetal element will 
not function should the temperature go 
Therefore, the operator of the 
equipment would never know that the 
temperature had gone below the last 
indication when the element became 
frozen. 

Here’s what makes such a condition 
hard to spot. The thermometer would 
operate properly again after a tem- 
perature rise of perhaps 20°, and would 
continue accurate indication even 
though the fluid dropped again to an 
even lower temperature than before. 
However, after it remained at the new 
low for a few hours, it would again freeze 
up. Then, as before, any further drop 
in temperature would not be indicated. 

Only a dry-air hermetic seal, as used 
by RMC, can prevent both dial fogging 
and bimetal freeze-up. RMC even goes 
a step further by providing for recali- 
bration at any time without breaking 
the air-tight seal. An external dial reset 
screw—exclusive with RMC—permits 
recalibration without opening the in- 
strument in any way. 


Industrial Needs Call For 
Magnetic Liquid Level oes 


Magnetic drive 
provides accurate 
readings with 
complete safety in 
all types of liquids 
under pressure. 
RMC Magnetic 
Level Gauges 
meet require- 
ments of the Un- 
derwriters’ Labo- 

ratories and A.S.M.E. Boiler Code. 


Write, wire or phone—tell us your 
requirements for indicating instru- 
ments, and let RMC engineering skill 
provide the answers. Rochester Mfg. 
Co., 113 Rockwood St., Rochester 10, 
N, Y. 
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These RMC thermometers have just been didliinedd in water for 15 minutes—the first of 
a series of severe tests given RMC thermometers to make sure hermetic seal is perfect. 


We make certain that moisture will 
never bother your RMC thermometer 


The RMC hermetic sealing process makes absolutely certain that humid air 
will not be sealed in the instrument and locks all moisture out permanently. 
Each thermometer then goes through a series of severe tests. Only those with 
perfect sealing are accepted for delivery. When you order from RMC you get 
the only industrial thermometer that can never be affected by internal dial 
fogging or bimetal freeze-up. 


ROCHESTER MANUFACTURING CO., INC. 
113) ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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take look 


Type 304 stainless plate, di i 6%"* 
thick x 75°’ diameter. Weight, 8655 Ibs, 


...at the clean edges of this stainless plate 


accurately cut by 


1s stainless plate illustrates something that’s almost 

a Carlson exclusive. Few producers can make plates 

of such heavy gauge, and fewer still have the long 

experience in flame cutting stainless to precise dimen- 

sions. To develop the proper equipment, the exact gas 

and iron powder formula, and the special nozzles, took 

Carlson engineers years of effort. But the result was 
worth it. 


The edges achieved by these improvements reduce the 
cost of subsequent machining operations. And every 
Carlson stainless plate—whether heavy or light gauge— 
carries its own identification. Its chemical and physical 
properties are known and recorded. Its dependable 
performance on the job is assured. 


The complete reliability of every Carlson service will 
materially reduce your ultimate costs. Our specialists 
make certain that your instructions are followed in 
every detail. Write, wire or phone for further informa- 
tion on all our services in stainless steel. 


Ze 


Stainleus Steel Exclusively 


134 Marshalton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


PLATES « PLATE PRODUCTS + HEADS « RINGS « CIRCLES « FLANGES « FORGINGS « BARS AND SHEETS (No. 1 Finish) 


- 
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Special Introductory Offer 


(Good for next 30 days) 


TO NEW CHARTER MEMBERS 


Which FREE book do you want 


to start your membership in McGraw-Hill’s 


'T ake any two of these outstanding books—take one 


FREE and one as your first selection with your Char- 
ter Membership in the Chemical Engineers’ Book 


Club. 


Let these current contributions 
5 specialists in various branches 

field ome effective 
oJ ing tools for you! 


Substantial Savings : 


As a member of this Club you 
benefit from the regular notifica- 
tion of important books pub- 
lished in this field. And you may 
obtain any or all selections at 
substantial savings. 

Selections cover the sound, 
hard core of chemical engineer- 
ing practice. The ten books 
shown above suggest the quality 
of the volumes made available 
to you as a Club member. All 
books are chosen by qualified 
editors and consultants whose 
thorough understanding of the 
standards and values of business 
literature is your guarantee of 
the authoritativeness of the se- 
lections. 


Broad-Gauge Coverage 


Every effort is made to have 
the Club’s selections reflect to 
the fullest extent the complexity 
and dynamic Nig 4 of this field. 
There are key books of general 
interest as well as books dealing 
with specialized subjects. 


How the Club Operates 


Every second month you receive 
free The Chemical Engineers’ 


Book Club Bulletin, issued six 
times a year. his gives you 
complete advance notice of ‘the 
next main selection as well as a 
number of alternate selections. 

If you want the main selec- 
tion, you do nothing: the book 
will be mailed to you. If you 

refer an alternate selection, or 
f you want no book at all for 
that two-month period, simply 
return the form for that purpose 
enclosed with your Bulletin. 
(You pay no postage; we also 
enclose a postpaid envelope with 
each Bulletin.) 

We ask you to agree only to 
the purchase of three books a 
year. Certainly out of the large 
number of books in your field 
offered you in any twelve months 
there are at least three you 
would buy in any case. By join- 
ing the Club you save, in cost, 
about 15 per cent from the pub- 
lishers’ prices. 


Act Now! 


check in the Coupon at 
the right any two, or more, 
books you want. Be sure to in- 
dicate clearly the book you'd 
like us to send you FREE. Re- 
member, by taking advantage of 
this offer now, you get two books 
for less than the regular price of 
one! While this offer is still in 
effect, put your application form 
in the mail today! 


4 NO-RISK GUARANTEE 


if not completely satisfied you 

with reture your first shipment 

= in 10 days and your member- 
will be canceled. 


Chemical Engineers’ Book Club? 


Mail Entire Coupon to: 
The McGRAW-HILL CHEMICAL ENGINEERS’ BOOK CLUB 


330 WEST 42nd STREET, NEW YORK 36, N. Y., 


P. 0. BOX 97 


Please enroll me as a New C oe Member of the Chemical Engineers’ 


Book Club, I am to receive FREE t 


he book I have indicated along with 


my first selection checked below. You will bill me for my first selection 
only, at the special Club price, plus a few cents for postage and handling. 
(The Club assumes this charge on prepaid orders.) Forthcoming selec- 


tions will be descr 
need 


ibed to me in advance and I may decline any book. I 


take only 3 selections or alternates in 12 months of membership. 


Check 2 Books: #1 for FREE book and #2 for Club Selection 


Engineering Economics 
H. Schweyer. Publisher's 
Edition $8. 00. Club Price $6.30. 


Pilot Plants and Scale-up Meth- 

ods in Engineering by 
R. E. Johnstone and M. W. Thring. 
Edition $10.00. Club 


() Heat Transmission by W. H. 
jams. lisher’s Edition 
$9.50. Club Price $8.10, 
© Modern Physics for the Engineer 
denour. 


edited by Publisher's 
Edition $8.00. Club Price $6.30. 


oO > Chemical Process Industries 
by N. Shreve. Publisher’s Edi- 
oe $12.00. Club Price $10.25. 


(PLEASE PRINT) 
NAME . 


by H Mickley 


erwood, an 
Publisher's Edition $9.50. Ciub 
Price $8.10. 

Chemical Cost 
stimation by R. 
D. Newion. Publisher's Edition 
$6.50. Club Price $5.50. 


y J. M. Smith. 
tion ‘$8. 50. Club price 


Handbook by 
J. H. Per Publisher's Edition 
$19.50. Club Price $16.55. 


by W. ceCabe and 

C. Smith. Publishers Edition 
He 00. Club Price $9.35, 


CuemicaL ENGINEERING—November 3, 1958 


wal 
: 
| 
Edi- 
| 
! 
101 


| 


These three reactor tanks at Celanese Corporation of America, Point Pleasant, 
W. Va., are of Nickel-clad steel. They stand up well to corros:ve chlorides. 


Corrosive chlorides don’t “put the bite” 


on these reactors 


Inorganic Acid Chlorides in 

... Reactors are made of Nickel-clad steel of 

In making tricresyl phosphate for general corrosion, but also to pre- Monel or Nickel is recorded 
automotive and other uses, Celanese vent stress-corrosion crackinz. Nick- c ive Medi Monel Nickel 
Corporation of America has itsshare el and Monel* nickel-copper alloy are 

of corrosion problems. used at other points in Celanese’s : 
Although the final product is non- Point Pleasant, West irginia plant Yes 
corrosive, the acidic raw materials where corrosion resistance is of Antimony Chloride i ate 
and by-products could cause plenty prime importance. Arsenic Trichloride ... Yes Yes 
of trouble for processing equipment Do you have a corrosion problem Magnesium Chioride .. Yes Yes 
if it were not adequately protected. involving acid chlorides? Why not Manganous Chloride .. Yes _ 
The reactors, for example, are ex- write for a copy of our Technicai Nitrosyi Chioride..... Yes Yes 
posed to cresylic acid and phospho- Bulletin T-29? It may suggest an 
rus oxychloride. Storage tanks must answer. *Registered trademark Silicon Tatrichloride Zi vos 
handle hot crude tricresy! phosphate Sulfur Monochloride .. Yes Yes 
amounts of hydro- the international Nickel Company, Inc. Yes 
In both places, Nickel-clad stee! ©” Wall Street Keo New York 6, N.Y. Zinc Chloride ....... Yes Yes 


equipment is used not only to resist 


INCO NICKEL ALLOYS 
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MODERNIZE! 


Adjustable 
Stator Blade ci 


CONSTANT SPEED — | | ine 
CONSTANT INLET TEMPERATURE 
140 pot 
120 
= \ 
= 80 
g \ \ 
60 
\ 
& 40 
20 | MAXIMUM STATOR BLADE SETTING 
MINIMUM STATOR BLADE SETTING 


4 50 6 70 80 9 100 110 ‘120 130 140 150 
PERCENT DESIGN CAPACITY 


Get wide capacity range at high efficiency 


ITH adjustable stator blade control, now These additional advantages are inherent in 
available on Allis-Chalmers axial com- axial compressor performance: 
pressors, varying capacity needs can be met oe i 
by merely changing stator blade settings — » Because of the axial’s wide range at con- — 
while the machine is in operation. Limited stant speed, either steam turbine or mo- Bie 4m. 
operating range need no longer be a problem. tor drive can be used. 
° can now be used with almost the same capac. ™ Small size, light weight of axial units cut aaa ore 
ity variation as the centrifugal, while main- apace requirements, reduce foundation : 
taining the axial’s characteristic high efficiency size and cost. 


and pressure rise at part load points. 


For details on the adjustable stator blade 3. High compressor efficiency reduces horse- 


axial compressor, call your nearby A-C office, power required in driving an axial as ie 
or write Allis-Chalmers, Industrial Equipment much as 12%, compared with other com- 
Division, Milwaukee 1, Wisconsin. -pressor types. 


ALLIS-CHALMERS 


| 
/ 
to stay 
Compressors_ 
A-5839 


Ta,Cb-Bearing | 


PRACTICE... 


PROCESS FLOWSHEET 


Deionized water 


Ta-Stripping 
Section 


Feed 


Ta-Bearing 
_» Aqueous 


Ta-Extracting 
Section 


Cb-Extracting 
Section 


to waste 


in 


Phase 


Barren 
isobutyl- 
ketone 


Barren 
Methyi- 
isobutyl- 
ketone 


Cb-Bearing 
Aqueous 


Cb-Stripping 


Section 


Phase 


Deionized water 


Liquid-liquid extraction 
carried out in this cascade 
of mixers and settlers 
leads to pure..... 


Columbium and Tantalum 


Turning out columbium and tantalum for a 300,000- 
lb./yr. total market, Electro Metallurgical Co. (divi- 
sion of Union Carbide Corp.) is pioneering the use of 
liquid-liquid extraction as a tool for separating these 
metals on a commercial basis. 

Process was piloted by the Bureau of Mines more 
than a decade ago. Several companies have since 
modified and developed it further (see p. 52). 
> Metals of the Future—Interest in these two metals 
is well founded on their important uses. Nuclear re- 
actors and jet-propulsion devices make heaviest claims 
on columbium supply. Low neutron absorption, high 
thermal conductivity and corrosion resistance render 
columbium ideal for nuclear-fuel cladding and alloy- 
ing. Columbium superalloys withstand temperatures 
over 1,900 F. that occur in rocket and missiles appli- 
cations. 

Tantalum is ideally suited for large-load capaci- 
tors; a thin surface film of oxide has excellent dielec- 
tric properties and the metal is extremely heat 
resistant. With a melting point of 5,432 F. it easily 
falls into the category of refractory materials. Too, 
it resists corrosion of all boiling acids except sul- 
furic, will stand up where other metals fail. 

For such demanding applications these two metals 
must be super-pure. Slightest traces of oxygen, 
hydrogen, nitrogen, silicon, boron, iron or nickel dis- 
rupt the product picture. And, more than a tenth 
of a percent Ta in columbium and vice versa is 
untolerable. 
>» Process Meets Challenge—Electromet’s process flow 
is geared to meet these stringent product-purity re- 
quirements. Relatively simple-to-control multistage 


Unfold Flowsheet 
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phase 
YY, phase 
CATION] 
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Raffinate 
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SETTLERS 


LEACH TANK is constructed of wood and lined with 
Haveg. Here, HF leaches Cb and Ta oxides from ore. 


extraction step assures complete separation of Ta 
and Cb fluorides. The oxyfluorides are then precipitated 
from respective extract liquors, are filtered from 
slurries. Oxyfluorides are calcined to remove fluorine 
and reduced to metal with carbon in vacuum fur- 
naces; latter step also removes last traces of gaseous 
impurities. 

Where extraction was once carried out in columns, 
Electromet now carries out all stripping and extract- 
ing operations in its own specially designed cascade 
of mixers and settlers. Feed to cascade bears Ta and 
Cb as fluorides, is first mixed with methyl isobutyl 
ketone (MIBK) in the Ta-extraction section (see 
detailed diagram at left). 

Ta-bearing organic phase goes to stripping section; 
here deionized water strips MIBK of Ta oxide. After 
its acidity is increased, Cb-bearing aqueous phase 
from Ta-extraction section feeds Cb-extraction sec- 
tion; at higher acidity, barren MIBK extracts Cb. 
Deionized water strips pure Cb from extract in Cb- 
stripping section. 

Depleted MIBK from Ta and Cb-stripping sections 
feeds extraction stages, along with make-up solvent; 
aqueous raffinate from Cb-extraction section is dis- 
carded. 

Each section of the cascade has more than one 

stage, but Electromet declines to say just how many 
stages there are. 
» Process Flow—Ball mill first grinds columbo-tan- 
talite ore, containing approximately equal portions 
of Ta and Cb as oxides, to 100 mesh or smaller. Milled 
ore feeds 850-gal., Haveg-lined, wooden leach tank, 
where it meets anhydrous HF and water. 

Resulting slurry digests for 10 hr. at 175 F.; Ta 
and Cb oxides dissolve. Bulk of impurities remains 
undissolved in gangue; small amounts of dissolved 
impurities are removed in following steps. 

Gangue is filtered in a rubber-lined, Dynel-dressed, 
plate-and-frame filter press. By repulping and re- 
filtering the cake, nearly every last ounce of dissolved 


Columbite — 
Tantalite 
Ore 


BALL MILL 


Anhydrous 
HF 


FILTER PRESS is rubber-lined : 
gangue from leach slurry as final 


Deionized 
H20 


FILTER PRESS 


4 


LEACH TANK 


Gangue to waste 


Ta and Cb oxides is recovered from gangue; gangue 
is discarded. 

Ready for Extraction—Resulting Ta-Cb-bearing 
liquor flows to rubber-lined holding tank for acidity 
adjustment and interim storage. From here it feeds 
the extraction cascade. Mixers are cylindrical poly- 
ethylene tanks equipped with rubber-covered paddle 
mixers; settlers are rectangular polyethylene tanks; 
no pumps are necessary since mixers provide ade- 
quate circulation. 

Two effluent streams from extraction cascade carry 
their respective Ta and Cb contents to 1,000-gal., rub- 
ber-lined precipitation tanks. Addition of ammonia 
raises the pH and results in the precipitation of Ta 
and Cb as oxyfluorides. Rubber-lined plate-and-frame 
filter presses remove oxyfluorides from slurry. 

Oxyfluorides are dried and accumulated; Globar- 
heated furnaces calcine oxyfluorides to remove 
fluorine (in present operation fluorine is not recov- 
ered). Resulting oxides are mixed with carbon; 
induction-heated vacuum furnaces, operating at 
about 1 micron and over 2,000 C., reduce oxides to the 
metals. Products are respectively tantalum and 
columbium roundels (solidified cylinders). 
> Alternate Route to Ta—Some users of tantalum 
prefer electrolytic dendrites over roundels; product 
forms have nearly identical purity, only physical 
form is different. 

Ta-bearing stream from extraction cascade or Ta 
oxyfluoride from precipitation step feeds crystalliza- 
tion tank; HF and potassium fluoride or carbonate 
convert feed to potassium fluotantalate. Resulting 
slurry is centrifuged; salt is dried in tray dryer and 
fed to electrolytic cell. Cathode wins pure tantalum 
from salt; product is dendritic form. Fused salt may 
be reduced with sodium. 

To meet the demands of some users, Electromet 
cold-compresses dendrites or roundels of columbium 
or tantalum into electrodes and arc-melts these into 
ingots. 


yer-lined and dynel-dressed, removes 
y as final preparation for extraction. 


Yy, 
MULTISTAGE 
EXTRACTION 
CASCADE 


Anhydrous 
HF 


KF or K2CO3 


Deionized 
water 


CENTRIFUGE 


CRYSTALLIZATION TANK 


FILTER PRESS 


Ta oxyfluoride 


PRECIPITATION TANK holds 
1,000 gal. Cb or Ta oxyfluoride 
precipitates out of extract liquor. 


NH3 


Cb oxyfluoride 


PRECIPITATION TANK 


PRECIPITATION TANK 


FILTER PRESS 


STORAGE 


Liquor to waste 


Liquor to waste 


GLOBAR-HEATED FURNACE 


GLOBAR-HEATED FURNACE 


Carbon 


& 
Y, Yi 
YY Gy, g Yy M > 
Yy YY STORAGE 
Yj Yj 
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KF or K2CO3 


Deionized 
water 


Anhydrous 
HF 


A 


ELECTROLY 


CRYSTALLIZATION TANK 


ed and dynel-dressed, removes 
minal preparation for extraction. 


FILTER PRESS 


Liquor to waste 


Ta oxyfluoride 
PRECIPITATION TANK 


GLOBAR-HEATED FURNACE 


STORAGE 


PRECIPITATION TANK holds 
1,000 gal. Cb or Ta _ oxyfluoride 
precipitates out of extract liquor. 


MULTISTAGE FILTER PRESS 
EXTRACTION 
CASCADE Cb oxyfluoride ieee f Liquor to waste 


PRECIPITATION TANK 


GLOBAR-HEATED FURNACE 
Carbon 


STORAGE 


J 
YY 
| 
MIXER 


> Ta Dendrites 


ELECTROLYTIC CELL wins 
pure tantalum metal from 
fluotantalate at its cathode. 


ELECTROLYTIC CELL 


HIGH-VACUUM 
INDUCTION-HEATED 
FURNACE 


VACUUM FURNACE is induction- 
heated, operates at 1 micron, over 
2,000 C. to reduce oxide to metal. 


HIGH-VACUUM 
INDUCTION-HEATED 
FURNACE 


Cb Roundels 


MIXER 
: 
@ 
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Filters for extreme conditions . . . 


TO GALVANOMETER 


OWFUSER TUBE 


With one end of a 3” long cylin- 
drical Purolator porous metal 
element suspended in liquid 
oxygen, the other end was 
heated electrically. Neither the 
element itself nor the fused 
seam joining the fitting to the 
element was affected by the re- 
sulting thermal shock. This dia- 
grammatic sketch shows how 
the filter was prepared for the 
experiment. 


THERMAL SHOCK 


Purolator metal filter media can take it 


How much thermal shock can a filter withstand? 

In a recent series of experiments, various samples of 
Purolator metal filter media stood up under temperature 
gradients, across short lengths, of up to 500°F...and could 
have taken more. There was no effect on filter efficiency. 
Thermal shock is only one of the difficult operating prob- 
lems Purolator’s staff of “Q” and “L” cleared-filtration 
experts handle regularly. They can design and produce 
the exact filter needed to remove any known contaminant 
from any known fluid under any operating conditions. They 
have produced filters and separators to operate within the 
following wide ranges of conditions: 


TEMPERATURES: from —420° to 1200°F, 
PRESSURES: from a nearly perfect vacuum to 6,000 psi. 
RATES OF FLOW: from drop by drop to thousands of GPM. 


DEGREES OF FILTRATION: from submicronic to 700 microns 
(in various media). 


No other filter manufacturer can offer such complete serv- 
ices to handle so wide a range of tough operating conditions. 
These brochures outline what Puro- per’ _ 
lator can do for you, or, if you have 
an urgent filtration problem, call 
Jules Kovacs, Vice President in 
charge of Technical Sales... or send 
him the details of your application. 


Filtration For Every Known Fluid O LATO 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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Ti IVI oa Today, modern oil refineries and 


chemical plants require more and 
more complicated pieces of fabricated equipment—too large to ship by rail or road. To 


meet this need, Sun Ship specializes in building and shipping large carbon or alloy 
steel units by water (inland, coastal or overseas)... directly from our plant. 


SUN SHIP 


BUILDING & DRY DOCK CO. 
CHESTER, PENNSYLVANIA 
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way ACTION 


saves time 
and reprocessing 


Controlled dispersion 
for better blends 


If you’re coating a fine, dry material; blending liquids into a dry 
powder . . . or dispersing a small amount of one material into ek 
another you need more than a simple stirring, tumbling or agi- Mix is wetted; dispersion of coating 
tating action to achieve the desired results. media begins. 
In the Simpson Mix-Muller a three-way kneading, smearing, —_ 

spatulate action actually coats one material with another—rather # 
than placing them next to each other. Agglomerates are broken 
up, moisture or binder dispersion is thorough. You get an inten- 
sive, homogenous mix that stays mixed and will not segregate in 

storage or transit. Want proof? Write for details 

on a confidential test. See what mulling can do 

and remember .. . 

MIXING IS OUR BUSINESS 


SIMPSON MIX-MULLER® DIVISION As mulling : 


National Engineering Company 
636 Machinery Hall Building * Chicago, Illinois 


“lump” up as moisture is dissipated. 


Going! As material drys agglome- 
rates break down under intensive 
mulling action, 


Gone! 


is uniform, smooth flow- 
ing ...quickly achieved. 


WRITE FOR Bulletin on 
Mulling for the Chemical 
and Process Industry 


‘ 
Mt 
t 
3 
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Liquid-liquid extraction separates Cb and Ta........ 104 


Bureau of Mines process finds application in the produc- 
tion of two more strategic metals. MIBK extraction re- 
places customary fractional crystallization. 


Special report on CPI modernization in °59..... . 113-144 


Unique and exclusive survey measures America’s needs for 
modernization. Now we know how big this priority job really 
is if we are to get costs down in the years ahead. (p. 113) 


NOV. 3, 1958 


We've assembled the experts—a baker’s dozen of them—to 


Department Index tell you how to determine if your plant needs modernizing, 


Process Flowsheet ...... 104 and why it’s important to do it now. (p. 117) 
Feature Report ........ 113 
Plant Notebook ....... 145 


ii ee 147 When up-dating chemical process industry operations, the 
eee 150 team approach can be very useful in locating areas that 
have become antiquated and old-fashioned. (p. 128) 


For your plant modernization program, our engineering 
practice editors summarize new equipment developments 
in 16 important chemical engineering operations. (p. 131) 


What are the benefits of modernization? Five large process- 
ing companies give some concrete answers to this question 
in terms of their own recent experience. (p. 139) 


Why you should write in the first person.......... 


It’s no longer a question of style or preference. Today, 
for the sake of accuracy in this age of contract research, 
you must use the first person in technical writing. 


Novel plastic metals save corroded equipment...... . 
Costly shutdowns can be minimized by repairing corroded, 
damaged chemical equipment using new techniques based 
on metal-filled, putty-like plastics. 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 
petroleum refinery in the State 
of Washington. It is 4’-31/2” in 
diameter by 32’-0” long and has 
a 1¥6” thick shell. Each of 
its 8” thick heads is attached 
to the sheli channel with 28 
special alloy stud bolts 23/4” 
diameter by 15'%” long having 
nuts 41%,” across the flats. 
Into the 53/,” thick tube sheets 
190 tubes, 2'/.” 0. D., No. 5 
gauge and 30’-0” long, are rolled 
and seal welded. Designed for 
1,230 Ibs. pressure on the tube side, 
the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 

and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 


> industries. 
Je A bulletin describing the wide 
range of heat transfer equipment 
built by Vogt is available 
upon request. 
Oo 


HENRY VOGT MACHINE co., LOUISVILLE, KENTUCKY 
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How Modern Is American Industry ? 


Survey finds $95 billion needed to replace obsolete facilities. 
Modernization is 1959’s greatest opportunity and challenge. 


Chemical Engineering 


NOVEMBER 3, 1958 


on next page.) 


The Modernization Job Ahead: 


The McGraw-Hill Department of Economics asked a wide sample of 
manufacturing companies, and experts in other industries, “What 
would be the cost to replace all obsolete facilities with the best new 
plant and equipment?” Here is a summary of the estimates. (Details 


Manufacturing and mining...... 
Petroleum industry............. 


Transportation and com 


Electric and gas utilities......... 
Finance, trade and services...... 


Total: All business. ......... 


McGRAW-HILL DEPARTMENT OF ECONOMICS 


HE U.S.A. is starting a new period 

of economic growth, as we leave be- 
hind the recession of 1958. This new 
period presents a challenge to the nation, 
to the business community and above all 
to the individual company—to grow at a 
profit. 

By now it is clear that growth is the 
normal way of life for the U.S. economy. 
Since 1947, our national product has 
been growing at a rate of 3.7% a year. 
And no recession, even the latest and 
most publicized, has interrupted the 
trend for long. Now the economy is 
growing again. 

But the conditions of growth are far 
different from those that prevailed in 
the years 1947 to 1957. 

Today growth in the economy does not 
mean pressure on capacity, for most in- 
dustrial firms. It does not mean easy 
profits. Rather, this is growth under 
highly competitive conditions, with prof- 
its dependent on a firm’s ability to hold 
down costs. Is our plant and equipment 
modern enough to do the job? 

To find the answers to this question, 


the McGraw-Hill Department of Eco- 
nomics has just completed a special sur- 
vey of the needs of U.S. business for 
modernization, 

The survey shows it would cost $95 
billion to replace today’s obsolete equip- 
ment. And this is a priority job, if busi- 
ness is to get costs down for the years 
ahead. 

This tremendous need for moderniza- 
tion presents a challenge to the U.S.A. 
as a nation. The Communist powers are 
making a strong and disciplined effort to 
demonstrate that they can out-produce 
us—that they can “plow us under” in a 
contest of industrial strength. 

It is a challenge to American business. 
Our people expect a continuously rising 
standard of living. Our workers expect 
wage increases. And often their de- 
mands mean price inflation—unless we 
can achieve sharp gains in output. The 
public demands higher national income 
without inflation. This is the challenge 
to business as a whole. 

It is a challenge to the individual firm. 
Growth in the economy no longer means 


. 
ap 


vious table. 


McGraw-Hill Survey of Modernization Needs 
McGraw-Hill Department of Economics, Aug. 1958 


Percent of Replace 
Manufacturing Capacity Obsolete 
Installed Facilities, 
Prior Dec. °45 Dec. Millions 
to Dec. °45 to Dec. °50 to Dec. °57 of $ 

Iron and steel.............. 47% 16% 37% 2,855 

Nonferrous metals........ .. 47 13 40 1,022 

Machinery 41 21 38 3,224 

Electrical machinery....... 34 18 48 1,917 

Autos, trucks and parts..... 42 11 47 2,204 
Transportation equipment 

(aircraft, ships, railroads). 59 32 854 

Other metalworking........ 54 17 29 2,351 

30 23 47 3,070 

Paper and pulp............. 49 17 34 2,655 

46 9 45 600 

Stone, clay and glass....... 16 20 34 1,840 

Petroleum refining.......... 45 26 29 1,499 

Food and beverages... ...... 58 19 23 3,443 

59 18 23 1,001 

Misc. manufacturing....... 51 21 28 6,236 

All manufacturing*.... 48 19 33 34,771 


*Includes petroleum refinery companies listed under “petroleum industry” in pre- 


Cost to 


an automatic rise in sales and 
profits for any particular company. 
There are no shortages; industrial 
capacity is ample. So to participate 
in growth, the individual firm must 
achieve better quality or lower costs 
than its competitors. Otherwise, 
there will be no profit in growth and 
no success story for the company. 

Is business prepared today for 
these challenges? The answer, from 
our study, is clearly “No”, The pro- 
duction and distribution facilities 
of the U.S.A. are not efficient enough 
to ensure our continuing superiority 
over the Communist world, to match 
every wage increase with higher 
productivity, to do business in a 
competitive economy at satisfactory 
profit to the individual firm. 

This statement sounds shocking at 
a time when much industrial capac- 
ity is idle and the recession just be- 
hind us is being blamed on a surplus 
of capital goods. But the facts speak 
for themselves. Here is the record 
on the past decade of investment in 
new plant and equipment, and here 
is our new study of the job that still 
remains to be done. 
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Decade of Expansion* 


Since 1947, private business in 
the U.S.A. has invested $291 billion 
in new plant and equipment. Our 
manufacturing capacity has in- 
creased about 80%; electric power 
capacity, 145%; capacity for basic 
raw materials, by 55%. The dis- 
tribution and service industries 
have increased floor space by 
roughly 50% in the decade. In 1957 
alone, business spent $37 billion on 
new plants and equipment—more 
than the combined expenditure in 
all of Western Europe plus Canada. 

But all of this expenditure has 
not made our facilities as modern 
as supposed, or as modern as we 
need. Of the $291 billion invested 
by business since 1947, roughly 
$157 billion has been for expansion 
of capacity. Only $134 billion has 
been spent to replace old facilities 
with better, more modern equip- 
ment. And in recent years, this in- 
vestment has not purchased as 


*Figures on “Decade of Expansion” are 
for the years 1947-1957 inclusive, except 
where specific reference is made to pre- 


‘liminary data for 1958. 


much new equipment as the dollar 
figures suggest, because prices of 
capital goods have climbed. 

Our postwar capital investment 
has repaired the worst of the ob- 
solescence accumulated during the 
depression and war years. But huge 
amounts of old equipment are still 
in use, as shown by the table (left). 
This is based on a survey of the 
age of manufacturing capacity in 
several hundred companies, repre- 
senting all of the major manufac- 
turing industries. Almost 50% of 
our present capacity was installed 
before or during World War lI. 
More than 65% was installed before 
Korea. Expert studies of the major 
non-manufacturing industries show 
that the age of equipment, in those 
industries, is even greater. 

Thus, of all business plant and 
equipment, less than one-third is 
modern in the sense of “new” since 
1950; two-thirds is pre-Korea. 

This over-all figure is confirmed 
by a check on specific industries: 

eNearly two-thirds of our 
metal-working equipment was in- 
stalled over 10 years ago, according 
to preliminary results of American 
Machinist’s 1958 census. 

¢ Over 65% of the freight cars 
on our railroads are more than 10 
years old. 

¢ Less than half the capacity to 
process chemicals, rubber or pe- 
troleum is new since 1950—a period 
that has seen rapid development in 
such equipment as automatic con- 
trols for these process industries. 

These examples take on a dollars- 
and-cents meaning when we recog- 
nize that the latest machine tools 
are about 40% more productive 
than 1948 models, and that a com- 
bination of new freight cars and 
modern freight yard equipment can 
reduce operating costs up to 50%. 
New instruments, that automatic- 
ally direct the flow of a chemical 
(or other raw material) process, 
can often reduce processing costs 
enough to pay back the cost of the 
instruments in one year. These sav- 
ings cannot be made in older plants. 
By using obsolete facilities, our in- 
dustries accept a waste in labor and 
materials that totals many billions 
of dollars per year. 


Why Productivity Must Rise 


The U.S.A. can ill afford this 
waste. In the economic struggle be- 
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tween the free world and Commu- 
nist world, our margin of superior- 
ity depends on the efficiency of our 
productive facilities. 

For the growth of our own econ- 
omy, we shall need a sharp rise in 
productive efficiency. During the 
next ten years, American business 
must provide the goods and services 
required for a population that will 
increase by 32 million. And the in- 
creased population will expect 
higher living standards. Further- 
more, the population in ten years 
will include a higher proportion of 
dependent persons—children and 
retired people—and a smaller pro- 
portion of working age men. Thus, 
with a relatively smaller labor 
force, industry must provide more 
goods for more consumers. 

At the same time, industry must 
strive to hold the line against rising 
costs. In an economy with a tight 
labor supply, we cannot count on re- 
straint in wage demands, however 
desirable such a development might 
be. In the past ten years, hourly 
wage rates have increased over 5% 
per year, nearly twice as fast as 
output per manhour. And this dis- 
parity may well continue—causing 
still more inflation—unless we make 
more rapid gains in productivity. 

We can make these rapid gains— 
if industry goes all out to modernize 
its equipment. Output per manhour 
(in manufacturing) has increased 
only 2.5% per year since 1951. But 
this compares with gains of 4% a 
year in 1947-1950, and over 5% in 
the 1920s. Today the machines and 
techniques are available for us to 
equal, or exceed, these records—to 
raise output per manhour at least 
5% per year. This is a job that can, 
and indeed must be done, to assure 
growth in the economy without in- 
flation. 


The Job Ahead 


The dimensions of this opportun- 
ity are shown by the table on the 
previous page. In its survey on the 
need for modernization, the Mc- 
Graw-Hill Department of Eco- 
nomics asked a wide sample of 
manufacturing companies how 
much it would cost to replace all 
their out-dated facilities with the 
best new equipment available. The 
Department also interviewed ex- 
perts in each of the non-manufac- 
turing industries, to find answers 


to this question. The answers add 
up to a staggering bill for new plant 
and equipment. 

Modernization of over-age facili- 
ties—replacing only what is really 
obsolete, by today’s production 
standards—would require a total 
capital investment of $95 billion, or 
nearly $20 billion per year for the 
next 5 years. 

Furthermore, new production 
techniques will soon make today’s 
plants obsolete, in many cases. 
Thus, to keep pace with technical 
advance from 1958 on, will require 
continuing expenditures of $8 to 
$10 billion per year for moderniza- 
tion.* 

The total expenditure to wipe out 
the backlog of obsolete facilities, 
and keep up with continuing tech- 
nical advance between now and 
1963, would be at least $135 billion. 

The U.S.A. has never spent such 
a sum on the modernization of in- 
dustrial facilities, Capital expendi- 
tures of boom dimension have, in 
the past, been associated only with 
the urgent expansion of capacity. 
Some forecasters are now saying 
that because industrial capacity is 
adequate, the next few years will 
be a period of low capital invest- 
ment. The figures above make clear 
that this would be a national calam- 
ity. The opportunity is there—and 
the challenge—to invest record 
amounts of capital in the modern- 
ization of plant and equipment. 


A National Problem 


This also is a challenge to the 
U.S.A. as a nation. For 100 years, 
this nation has been looked to as the 
model of economic development by 
the rest of the world. For the first 
time, we face a serious challenge by 
another nation and another eco- 
nomic system that claims to be bet- 
ter. 

In a carefully documented 111- 
page study released in May,t the 
U.S. State Department declared 
that “the most serious threat” to 
the U.S.A. today is the drive for 
economic supremacy by the Soviet 


*This estimate is based on technical de- 
velopments reported by McGraw-Hill edi- 
tors and current price trends for capital 
goods. It is consistent with the plans for 
modernization expenditures in 1958-61 re- 
ported by companies in a McGraw-Hill 
survey conducted in April, 1958. 

*“The Sino-Soviet Economic Offensive in 
the Less Developed ’'—U.S. De- 
partment of State, May, 1958. 
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MODERNIZATION SURVEY 


Union. Although a much smaller 
nation industrially than the U.S.A., 
the U.S.S.R. is today increasing its 
national output at a rate of 7% per 
year and its output per manhour by 
4% per year. 

The U.S.A. does not have to 
match these specific figures, which 
represent the results of forced labor 
in a country just starting to develop 
industrially. In the contest to win 
uncommitted nations, the statistics 
are not likely to be quoted exactly, 
in any case. But our over-all growth 
in national output and living stand- 
ards must be so impressive as to 
leave no question of superiority. 
Our factories must be showplaces of 
modernization to the foreign visitor 
that will leave him unable to say “I 
saw much better” in Britain, or 
West Germany, or Russia. 

This is the challenge to the nation 
—a political challenge to be sure. 
But it coincides with the challenge 
to the business community and the 
individual firm. And the way to 
meet it is the same: by thorough 
and rapid modernization of our 
plant and equipment—not by the 
slow and steady pace of recent 
years, but at an accelerated rate 
that reflects the greater pressure 
for output at lower cost. 


Obstacles To Be Overcome 


We must face up to the fact that 
real obstacles—both technical and 
financial—stand in the way of 
faster modernization. Some com- 
panies do not have the technical 
“know-how” required for the latest 
production techniques. Many more 
lack the financial resources. How 
can we overcome such obstacles, and 
speed up the replacement of old 
facilities? 

In the course of its study, the 
Department of Economics obtained 
comments on these questions from 
many executives. One of the prob- 
lems, as we noted above, has been 
the urgent pressure to expand ca- 
pacity during most of the postwar 
period. In giving their attention to 
this problem, companies have some- 
times overlooked the chance to mod- 
ernize older plants. 

In some cases, equipment has 
been kept in place because it was 
satisfactory, and the users were not 
aware of still newer designs. Some 
equipment users believe that equip- 
ment makers are not sufficiently ag- 
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Autos, trucks and parts........... 
Transportation equipment 

(aircraft, ships, railroads) 
Other metalworking 


1-2 yr., 17% ; 3-5 yr., 64% ; 6-8 yr., 11%; 9 


How Soon Does Modernization Pay Off? 


Profits on modernization—like all business profits—have come down 
since 1955. However, modernization, in contrast to new capacity, still 
offers a relatively quick return on investment. Here are companies 
answers to the question: “In cases where you are actually replacing old 
facilities with new plant and equipment in 1958---how soon do you 
expect these replacement expenditures to pay off?” 


The Way the Companies Answered 


*Answers to a similar question, in a were as follows: 


9 Yr. 
and over 
22% 


6-8 
Yr. 
11% 
0 
12 


yr. or more, 


gressive in designing and demon- 
strating new models. 

The biggest obstacle—and one 
that presents a persistent problem 
—is the shortage of funds in many 
companies that need and want to 
modernize. For all corporations, the 
eash flow from retained earnings 
and depreciation has increased by 
more than $5 billion from 1958 to 
1958. But a number of key indus- 
tries have failed to keep pace with 
the general trend. These’ include 
some of the areas where the need 
for modernization is most urgent: 
the railroads, large sections of the 
textile industry, some mining indus- 
tries and many small to medium- 
size companies in manufacturing 
generally. The problem of these in- 
dustries and companies has grown 
more acute in 1958—since their 
profits have declined much more 
than the average for all business. 

Any plan to step up the pace of 
modernization generally must deal 
with the special situation in these 
problem areas. Depressed indus- 
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tries and companies need outside 
help, if they are to modernize. Such 
help would include a stronger flow 
of technical information and advice 
(and occasionally, venture capital) 
from the more prosperous, inven- 
tive industries—as well as advice 
from equipment suppliers and dis- 
tributors, industrial publishers and 
consultants. There is also a public 
responsibility to help in the problem 
areas—not with handouts of gov- 
ernment money, but with technical 
assistance and help in finding pri- 
vate capital (like the efforts now 
being pursued by the Small Busi- 
ness Administration). 

Certainly we should lose no time 
in reforming those provisions of the 
federal tax laws that now impede 
investment in modern equipment 
by hard-pressed firms—especially 
the outmoded and unfair restric- 
tions on rates of depreciation for 
tax purposes. At present, the tax 
regulations require that deprecia- 
tion be computed over relatively 
long periods of “useful life” for 


most types of equipment. And this 
is a primary reason for the lag in 
modernization. Machinery gener- 
ally becomes obsolete long before 
the expiration of its “useful life” as 
specified in tax regulations. But it 
is difficult for companies—espe- 
cially small companies—to set aside 
cash for rapid replacement, unless 
the full amount to be set aside is 
exempt from income tax. Canada 
and most European nations allow 
mere rapid depreciation for tax 
purposes than does the United 
States. 

A combination of self-help with 
technical help, and a fair break 
from the tax laws, would do much to 
reverse the spreading tide of ob- 
solescence in depressed industries, 
and in many small companies. 


PLAN °59 

It is this combination that 
McGraw-Hill advocates as “PLAN 
59” to help business modernize now 
for growth and profits. This is 
what it will take to make a start in 
1959 on the $95 billion job of mod- 
ernization, disclosed by the study 
we have just completed: 

1. A better flow of technical in- 
formation on where and how to 
modernize business plants and 
equipment. 

2. Careful review by the individ- 
ual company of its own opportuni- 
ties to modernize at a profit—then 
action to replace obsolete facilities. 

8. Reform of the tax laws, to al- 
low more realistic deductions for 
depreciation, and permit more com- 
panies to finance adequate modern- 
ization programs from this source 
of funds. 

Much of this program is already 
underway. The 34 McGraw-Hill 
Publications, and many suppliers 
and distributors of industrial equip- 
ment, have stepped up their in- 
formation programs to start the 
modernization drive. Preliminary 
plans of manufacturing companies 
show a strong emphasis on capital 
spending for this purpose. In 
August, Congress passed a bill pro- 
viding limited tax relief for small 
business. 

But the real task of moderniza- 
tion still lies ahead. It is the great- 
est challenge, and the greatest op- 
portunity, confronting American 
business as we move forward into 
1959. 
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Industry Experts Answer the Question: 


Modernization, Why and When? 


Here you can “listen in on the gist of an all-day panel* meeting at 


ization to meet the demands of the resur- 
gent up-swing in business which economists 
believe is ahead for 1959? And, if so, should they 
get at it as quickly as possible—or wait until the 
upswing is more clearly marked than it is today? 

These were questions that the editors of Chem- 
ical Engineering asked themselves as they plotted 
out this magazine’s part in the “PLAN ’59” cam- 
paign now being conducted by all 34 McGraw- 
Hill magazines to aid in speeding recovery of 
U.S. business from the 1958 recession. 

Who should better know the answers to these 
important questions, we reasoned, than a prop- 
erly selected group from the industry. We in- 
vited such a group to meet with us and tape- 
recorded the all-day session which resulted. The 
114-page transcript was then condensed to its 
most significant points, as appears on the follow- 
ing ten pages. 

Hosts at our panel meeting were S. D. Kirk- 
patrick, Editorial Director, and W. F. Traendly, 
Publisher, J. R. Callaham, Chief Editor, assisted 
by four senior editors, moderated the meeting. 


* Who’s who on the Panel, page 120. 


IY’ CHEMICAL process industries need modern- 


which modernization why’s and wherefore’s were explored in depth. 


The Panel consisted of three groups: one from 
the chemical process industries; one from the 
engineering and construction firms and consult- 
ants; and one from the equipment manufacturers. 
First of these, the CPI group, included Trumbull 
Blake, Robert J. DeLargey, Louis R. Goldsmith 
and Stuart R. Knapp. The construction-consult- 
ant group included Chester L. Knowles, Eugene 
R. Smoley, Samuel Strelzoff and E. Roy Sweet. 
In the equipment group were Walter E. Gutz- 
willer, William D. Kohlins, Emerson J. Lyons, 
George M. Muschamp and Elbert A. Sanford. 

Procedure was to discuss a lengthy list of ques- 
tions, bearing on the two main points under con- 
sideration, which had been given to Panel mem- 
bers in advance. In our condensation these have 
been rephrased as the ten questions appearing 
in bold-face type throughout the Panel-in-Print. 

It developed that there are many facets to mod- 
ernization. In some branches of the process in- 
dustries it tends to be a continuous proposition 
with improvements introduced as fast as they 
become available. In others, especially some of 
the older industries, modernization is occasional 
rather than continuous, The Panel concluded that 
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somewhere between 15 and 25% of all process plants 
are in serious need of modernization, although this 
need tends to be a relative matter, determined largely 
by competitive factors in the particular industry. 


To start off, let’s first define what we mean by 
modernization. 


Moderator—There are various viewpoints possible on 
the meaning of modernization and we discussed it 
among ourselves at considerable length, finally writ- 
ing down the result. Here it is: “By modernization 
we mean changes to an existing plant made primar- 
ily, not to add to the capacity, but to bring the plant 
more nearly into line with best current practice.” 

Smoley—It should include removing bottlenecks in 
the existing plant. 

Strelzoff—Changing the process to accept a more 
favorable raw material is included. 

Lyons—-We can’t rule out capacity increase en- 
tirely since very often modernization has the definite 
aim of adding capacity by improving production 
efficiency. 

Sweet—To amplify the definition a little, improve- 
ment according to the best of current practice in- 
cludes also improving the over-all plant economy to 
reduce operating costs; meeting the latest end- 
product specifications; complying with new legal 
requirements on aerial and stream pollution, which 
might otherwise put you out of business; and up- 
grading raw materials which may no longer fit into 
your process scheme because of lower raw material 
quality due to depletion or changes in your source 
of supply. 

Strelzoff—Modernization can include the use of 
better construction materials, too. 

Knapp—wWe can sum this up by saying “Anything 
that improves the plant’s competitive position.” 


What are the yardsticks, economic and other- 
wise, by which we can measure obsolescence and 
the need for modernization? 


Goldsmith—In determining the need for moderniza- 
tion there’s nc substitute for an economic study in 
comparison with competitive producers. Of course, 
such a study is influenced by the kind of business you 
are in, the kind of competition you have, and the im- 
provements in technology that are available. 

DeLargey—There are often indirect benefits of 
modernization which can’t be classed strictly as eco- 
nomic. I’m thinking of the improvement in employee 
and community relations that comes from a new and 
ship-shape plant. And better employee relations is 
often the key to economies in manpower utilization 
that you can’t achieve in a sloppy or dangerous plant. 
Often a company’s effort toward plant improvement 
will allow it to improve working practices which the 
labor relations situation otherwise would not permit. 
Thus, even these indirect benefits have economic 
implications. 

Knowles—Aside from that, happier workers and 
operators do make for higher yields, better products 
and increased profits. 

Smoley—The problem of labor availability comes 
into this. Processes requiring heavy labor may not 
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be able to get workers at all—for example, the old 
zinc smelting retort furnaces which are now obsolete 
but once were operated by first-generation immi- 
grants, 

Knapp—Modernization is certainly tied to our com- 
petitive situation but I believe it must be a continu- 
ous proposition. If one plant fails to keep modern, at 
least one of its competitors will do so. A continuous 
study of modernization will prevent the position 
where management may suddenly find its plant no 
longer justifying continued operation. 

DeLargey—It’s dangerous to generalize about when 
to modernize—but there is a rough rule of thumb 
for management: after 15 years it’s time for a good, 
hard look. This applies to heavy chemical plants, 
not to fast-moving industries such as drugs, for 
example. There are three reasons for this 15-year red 
flag: Technology and construction materials gener- 
ally progress considerably in this interval; your 
plant is usually almost completely depreciated; and 
your umbrella of patents may be about to spring a 
big leak. On top of this your operating and mainte- 
nance labor costs have probably jumped ahead by 
50-80% from your starting point. 

Lyons—Product changes are responsible for a lot 
of modernization in the pharmaceutical industry, 
particularly in antibiotics. Most companies have 
been vigorously pursuing new ones of wider spec- 
trum. One company, however, decided to stick to 
penicillin with the result that larger batches and 
newer methods enable them to make this material at 
a profit and at very low cost. So, while you can buy 
penicillin from many sources, most drug companies 
obtain it from this one supplier. 

Strelzoff—One criterion we haven’t mentioned is 
return on investment. So far as we know each chem- 
ical company has its own criteria for economic evalu- 
ation. One of the big concerns is rumored to consider 
nothing of interest unless it will bring a 25% return 
on the investment after taxes. 

Knapp—That’s a very attractive figure. Although 
there are certain rules regarding the general ap- 
proach to return on investment, each project should 
be considered in its own right. Improvement of earn- 
ing power of existing processes, promising new prod- 
ucts, and projects necessary for safety improvements, 
are typical of items meriting special attention. 

Question—Is it reasonable that a chemical concern 
should accept a labor-saving project, even if its 
return will be considerably less than that for a nor- 
mal commercial project? 

Blake—It’s true that a labor-saving project should 
require less return. This is mainly because a payroll 
is a pretty substantial non-depreciable obligation. 
You can minimize it if you can reduce it by increased 
productivity. A payroll isn’t like equipment which 
you can tear down and throw away when it wears out. 

DeLargey—I think you can generally justify a 
modernization on a somewhat longer payout than a 
new venture. This is true, first, because you’re 
already in the field, with an investment and an organ- 
ization, and can’t afford to let go. Secondly, you can 
generally get increased capacity through moderniza- 
tion more cheaply than by putting equal new invest- 


ment into a new product. Lastly, your experience 


prior to the modernization reduces the risk factor as 
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compared with a new product, where you’re plunging 
into the unknown. 

Sweet—One very pressing criterion for moderniza- 
tion is the need to stay in business, or in a particular 
product, in the face of some external situation. For 
example, one of the companies in the nickel business 
found its percentage of the market was decreasing. 
It was forced to find new ore properties and develop 
a@ new process which was less economical than some 
of the other processes used—but it had to do this to 
remain in the nickel business. 

Then there’s another aspect of pollution control 
which I failed to mention before—the development 
of a byproduct business from the recovered material. 
A byproduct can even become more important than the 
main product in a pollution-control situation. 

Lyons—There is one kind of modernization we 
haven’t mentioned—pre-planned modernization for ex- 
pansion. A typical case is that of a large new refinery 
which was thoroughly instrumented and wired back 
to a data-processing unit at the central control panel. 
They expect that eventually it will be necessary to 
automate the plant fully. When they do, the first 
steps will already have been taken. 

Another example is that of a large ethylene plant 
designed to be built in three steps. Steps 1 and 2, 
now under construction, will make impure ethylene 
feed and purified product, respectively. In the 
planned future modernization, Step 3 will crack the 
ethane byproduct from Step 1 to ethylene feed for 
Step 2, where excess capacity is now being included. 

Blake—We’ve been talking about modernization, 
with what seems to be the implication that a chem- 
ical company is likely to let things slide until it finds 
itself in trouble. I wouldn’t want to be a party to 
that kind of program. With us, modernization is a 
living day-to-day thing. Very seldom do matters get 
to the point where we must rip things out and start 
over again. Our entire engineering department oper- 
ates on a formal cost reduction program, right down 
to the individual engineer. 

Goldsmith—I agree largely with Mr. Blake’s stand. 
Modernization isn’t the result of someone pushing a 
button and saying: “Now, let’s modernize.” The many 
live-wire engineers in most companies are always 
looking for better ways to do things, call this mod- 
ernization, or cost reduction, or what you will. If 
you have a progressive management, then its philos- 
ophy is: “Let’s be better than we are.” 

Sweet—As Mr. Blake points out, it’s the engineer’s 
normal day-to-day function to find better and less 
expensive ways of conducting a given operation. But, 
let’s not lose sight of the fact that there are differ- 
ences in degree and what we’re largely concerned 
with here is the more formalized study of major mod- 
ernization programs. 


What percentage of chemical process plants seri- 
ously need modernization? Do certain types tend 
to become obsolete more rapidly than others? 


Strelzoff—I don’t think you can specify a definite 
percentage. Each section of the industry has to be 
studied individually. But there is one point I’d like 
to make—that chemical industries in general are 
striving for greater economy through bigger units. 
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Knapp—We can sum up 
our definition of moderni- 
zation by saying “Any- 
thing that improves the 
plant’s competitive posi- 
tion.” 


DeLargey—After 15 years 
... your umbrella of pat- 
ents may be about to 
spring a big leak. 


Blake—With us, moderni- 
zation is a living day-to- 
day thing. 


Smoley—My guess is that 
25 to 50% of the chemical 
process plants need mod- 
ernization now. 
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Smoley—Most modern manufacturing industries 
tend to modernize as they go along and up-to-date 
companies are spending 5 to 10% of their initial in- 
vestment per year in expansion and modernization. 
Of course, they may cut back in times such as these, 
but they’ll go ahead on a project that can show a 
payout of less than two years. The heavy chemical 
industries and old-line industries like pulp and paper 
and the metals require less modernization, but still 
do a certain amount. My guess is that 25 to 50% of 
chemical process industries need modernization now. 

DeLargey—In the past 20 years, when money has 
been readily available to the chemical industry, bil- 
lions have been spent in modernizing and my guess 
as to the beat-up old plants now standing would be 
a lot less than 25%—perhaps 15% of the plants are 
economically on their last legs. Not only has there 
been a lot of money available through profits and 
investors’ monies, but there has also been the power- 
ful incentive of a constant rise in costs. 

Goldsmith—I agree that you have to consider the 
various segments of the chemical process industries 
individually in judging the need for modernization. 
What would be a serious need in one industry might 
be a tolerable practice in another since this is pri- 
marily a competitive question—how bad off you are 
in comparison with your neighbors in the industry. 
Except, of course, I imagine any industry would jump 
at the chance for a payout of two years such as Mr. 
Smoley mentioned. This is something like a 20-25% 
return after taxes, and a very fine investment. 

Sweet—The idea that older industries are less in- 
clined to modernize is borne out by soda ash which 
is a mature, well-engineered industry. Profit margins 
are small and modernization at a minimum. I don’t 
believe a completely new Solvay process soda plant 
has been built since 1935. However, the chlorine- 
caustic industry has been making a substantial en- 
croachment on part of the soda industry’s area, so it’s 
evident that yeu can’t isolate a given segment of the 
process industries without looking at encroaching 
areas of activity. 

Knowles—My guess would be 15-20% of the CPI 
plants are in need of modernization. Like Mr. Sweet, 
I believe that the industries with the biggest ton- 
nages and the lowest prices are least inclined to 
modernize. My candidates for the greatest moderni- 
zation need would be cement, lime and ordinary su- 
perphosphate. 

Goldsmith—It seems to me that the rate of obso- 
lescence in process industries is pretty well tied to 
the amount of research effort going on in the various 
segments. Research is always looking for ways of 
making operations obsolete, while methods studies 
and operations research are finding ways to make 
your whole complex come out more favorably from 
an economic point of view. 

Strelzoff—I’d say that, in general, heavy chemical 
industries obsolesce less rapidly than fine chemicals 
and pharmaceuticals, where research is bringing 
about product obsolescence every day. That doesn’t 
happen at all in the heavy chemicals. The sulfuric 
acid process, for instance, is still where it was 25-30 
years ago except for improvement in mechanical 
equipment. But only a study of each industry will 
tell you how badly they need modernization. 
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Sweet—Well, there have been some major revolu- 
tions in the ammonia industry since 1945, particu- 


larly with respect to the generation and purification 


of the synthesis gas. Shell’s California plant was the 
first to use natural gas to make synthesis gas by 
steam-methane reforming at atmospheric pressure. 
Today you have a choice of the steam-methane proc- 
ess up to 125-150 psi., or the Texaco partial oxidation 
process. 

Now, I think everyone agrees that these new proc- 
esses are a substantial improvement, all other factors 
being equal. But all other factors aren’t equal. A 1930 
plant had a capital cost of 1/5 to 1/6 of an equal- 
capacity plant today. Weighing these low capital 
charges against the better operating characteristics 
of the new processes, we’ve found that you can’t 
afford to replace the old “front end.” Then, again, 
if you have your own natural gas supply and can 
charge it in at 5 or 10% of what your competition 
must pay—well, your old plant will be a very low- 
cost preducer. 

Kohlins—We keep coming back to the same thing, 
that while probably every plant in the world needs 
modernization, still, what is economic for one may 
be quite uneconomic for another. For example, most 
rayon plants convert glaubers salt from the spin bath 
into anhydrous sodium sulfate. And yet, one of the 
largest has studied this matter many times and can’t 
justify it—perhaps because it can find other more 
profitable uses for its dollars. 

Sanford—In the past we have seen some bad ex- 
amples of obsolescence abroad. At present, however, 
we find people abroad are trying their best not only 
to do things as well as we do but to do them even 
better. This is especially true in Germany and Japan. 
We must keep our own plants up to date if we are to 
meet competition from abroad. 

Even in our old, established industries there is 
always room for improvement. In evaporating sul- 
furic acid, for example, we have recently seen lead 
replaced to a considerable degree by tantalum for 
heating. And the pulp and paper industry is now 
making extensive use of chlorine dioxide for pulp 


bleaching. 


Do chemical process plants tend to become obso- 
lete in toto or in part? 


Sweet—It seems to me that with the possible excep- 
tion of cases where a product becomes obsolete, 
process plants rarely if ever become obsolete in their 
entirety at one time. Take the phenol business, for 
example. There are four basic processes available 
today. For one special situation, or another, any of 
the four may be the proper choice. On the other 
hand, in industries where the product becomes obso- 
lete—the drug and pharmaceutical or dye industries, 
for instance—there is a peculiar situation with re- 
spect to most of the equipment which prevents such 
obsolescence from becoming disastrous. Except for 
certain specialized types of equipment, most of the 
equipment used in the pharmaceutical and dye indus- 
tries is common to a variety of products. A glass- 
lined kettle used for making Product A can also be 
used to make Product B. Also, these industries have 
a very high rate of payout during the initial period 
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Knowles—lIndustries with 
the biggest tonnages and 
the lowest prices are least 
inclined to modernize. 


Goldsmith — The rate of 
obsolescence in process in- 
dustries is pretty well tied 
to the amount of research 
effort . . . Research is al- 
ways looking for ways of 
making operations obso- 
lete. 


Muschamp — When you’re 
investing in a plant or 
process . . . you tend to 
reach an asymptote where 
additional dollars account 
for less and less improve- 
ment. 


of appearance of ethical products, so that they can 
afford to switch to new products. 

Smoley—Parts of the over-all process can become 
obsolete very quickly. In the petroleum refining in- 
dustry the wax pressing process became completely 
obsolete when the solvent dewaxing and refining 
process came in. Unlike the case of pharmaceuticals, 
this equipment was scrapped completely. There was 
a similar situation when catalytic cracking displaced 
thermal cracking. The refineries couldn’t afford not 
to gc to catalytic cracking if they wanted to stay 
competitive in gasoline. 

All sorts of technological developments are taking 
place constantly—in industry, in government, in the - 
schools and research institutes—so that any process 


concern can easily find places where it can modernize 

immediately. The refineries are always considering 
a whole array of possible projects for moderniza- 
tion—making perhaps as many as 200 or 300 studies 
—with managements weighing one improvement 
against another and trying to decide how to spend 
their money most effectively. 

Knowles—I think many big tonnage operations can 
save money most quickly and most economically by 
improving their materials handling, packaging, ware- 
housing and storage. We have learned a lot about 
lift trucks and pallets in the last 20 years. Sometimes 
these relatively simple non-process improvements 
can be rather spectacular. Although this may not be 
chemical engineering, we chemical engineering con- 
sultants do quite a lot of it—-even to designing better 
office buildings and change houses. We don’t neces- 
sarily stick to our chemical engineering. 

Gutzwiller—To supplement Mr. Knowles’ com- 
ments on material handling, packaging and storage, 
there are ample opportunities in these areas for cost 
reduction, especially where heavy tonnages are in- 
volved. Equipment such as fork-lift trucks, pallets, 
front-end loaders, towing tractors, and bulldozers 
can help materially to cut handling costs. The use 
of compacting machinery has also proven highly suc- 
cessful in forming easily handled granular products 
from fines and has materially reduced dust losses. 

Also, I’d like to comment on the electrochemical 
industries. After World War II a large amount of 
surplus ac.-to-de, mercury-arc-type power conversion 
equipment was thrown on the secondhand equipment 
market. Most of this equipment, much in new or good 
condition, was purchased by the chlor-alkali industry 
at a low price. Some of this equipment has become 
obsolete as far as conversion efficiency and mainte- 
nance cost are concerned. However, its replacement 
by more modern mercury-arc types has been difficult 
to justify because of the low initial cost of this 
secondhand equipment. 

However, with the development of the semi-con- 
ductor (silicon) rectifier, which has a 4-5% higher 
conversion efficiency than the mercury-arc rectifier 
at medium dc. voltages, replacement of the older 
types of conversion equipment may now be justified 
economically. Such replacements should be consid- 
ered where the cost of electric power is high and 
where power cost represents a sizable portion of the 
cost of an electrolytic product. 

Muschamp—When you’re investing in a plant or 
process the degree of improvement vs. the money 
invested is like everything else in nature—you tend 
to reach an asymptote where additional dollars ac- 
count for less and less improvement. Instrumentation 
can make a dramatic contribution in many cases 
where this area of diminishing returns on process 
equipment investment has been reached. Perhaps the 
contribution will be more dramatic where you’re 
dealing with a whole-cloth new process and you can 
design the instrumentation from scratch, but a com- 
paratively small instrument investment can have 
important consequences compared with other kinds 
of equipment investment in cases: of partial modern- 
ization. We’ve seen this take place in plants where 
there was insufficient incentive from competition to 
justify major expenditures in basic equipment. 
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What are the best methods for determining what 
needs to be modernized, and how to do it? 


DeLargey—The conventional staff function that has 
modernization as its responsibility is usually con- 
cerned with process—for example, the plant process 
department. However, the chemical industry and 
chemical engineers seem to have a blind spot so far 
as manpower costs are concerned. A well instru- 
mented plant may have a payroll cost under 10% of 
the sales dollars, but manpower costs run 20 to 30% 
in a good many plants. Chemical plant managements 
are generally trained in process thinking and don’t 
naturally think in terms of manpower costs. 

In fact, in the average chemical operation one gets 
used to seeing people “standing by.” You’ll often find 
people being utilized only 35% of their time. But, 
compare this with a good mechanical industries oper- 
ation where manpower is utilized close to 80% of the 
time. This suggests to me that, in looking for mod- 
ernization opportunities, we could all do well to think 
about what we might call the industrial engineering 
aspects of the process. 

Comment—Yes, but—-you can’t cut a man in half, 
and often in dangerous or critical operations we have 
to supply two men where one would do, simply be- 
cause we must provide for his sudden illness or 
incapacitation. 

DeLargey—I’ll agree with you—if your payroll is 
no more than 5 to 10% of your sales dollar. If it’s 
20% or higher, then you’d better explore seriously 
whether your process engineers do have a blind spot. 

Knapp—We have an approach to this moderniza- 
tion survey problem which should avoid the blind 
spot. We use the task force type of approach, includ- 
ing people from the line organization—the industrial 
departments that make the products—with somebody 
from research, usually someone from sales. The engi- 
neering department contributes staff assistance, uti- 
lizing people from engineering research, various con- 
sulting specialties, estimation and design. Many 
times such a team has brought about results that 
would have been impossible individually. One of the 
big advantages of this approach is that it brings in 
the viewpoint of the line organization so that the 
survey’s results won’t be taken as a criticism of the 
line departments. And the task force brings in 
experts not only on process, equipment and services, 
but also on the manpower and sales problems as well. 

Sweet—The task force approach is fine for a big 
and broadly experienced concern. Where a company 
hasn’t such facilities we, as an engineering firm, 
often get involved in a situation which is very difficult 
for us—and not the best for the project. We'll be 
pushed for time—usually with penalties in the con- 
tract—to the extent that we must concentrate on build- 
ing the plant, without any opportuniy to consider 
refinements. A modernization project is likely to be 
even worse than a new plant project since you have to 
interrupt an existing operation to switch a new step 
into the line. 

Goldsmith—I agree that the task force idea is a 
fine method if the problem is of this magnitude— 
and the people are available. Sometimes we use a 
different approach—a one-man task force who has 
several kinds of necessary experience and back- 
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ground. He’ll head the whole project, but will make 
sure that he brings in all the various elements in the 
company who must be considered—people in opera- 
tion, process and mechanical design, research, mar- 
keting, and so on. The result is similar to that of the 
task force, but not so formalized. 

Question—What kind of man would you select for 
this job? 

Goldsmith—He’l] usually be a chemical engineer, 
as high up the line as possible, providing he embodies 
the needed characteristics. An assistant department 
manager from the head office, or possibly an equiv- 
alent refinery man with at least 10 or 15 years experi- 
ence and a wide background. 

DeLargey—We’ve found that a very useful man for 
this task force approach is one with original tech- 
nical training who has been exposed to a lot of 
financial and accounting work in his later experi- 
ence. It takes a kind of wizard who knows plant op- 
erations thoroughly and yet appreciates the cost 
system to be able to dig out the true cost facts from 
the records and find which are truly amenable to 
improvement. Such a man, if he has an appreciation 
of the profit picture, and of the principles of invest- 
ment under which the company operates, can save a 
lot of time in getting at the real meat of the matter. 

Strelzoff—Without any intention of propagandi7- 
ing, I’d like to put in a good word for the outside 
viewpoint in modernization studies. I’ve been on both 
sides of the picture so I believe I can see all sides 
to the question. 

The task force idea is excellent because it gives 
the group a broad viewpoint, not unduly influenced 
by one division’s thinking. But it’s not always pos- 
sible. I feel that the initiative for a modernization 
will usually come from the sales department. Once 
the decision has been made to do something about 
it the company can use the task force or individual 
approach—but it might be better off to take the prob- 
lem to an cutside organization. The outside group 
can supply necessary skills and take a suitably de- 
tached viewpoint independent of sometimes conflict- 
ing interests within the company. 

Lyons—Let’s not overlook the equipment manufac- 
turer as a source of help in modernization surveys. 
The small company that hasn’t the facilities for a 
task force, and possibly can’t afford a purchased out- 
side review, can find a lot of specialized knowledge 
and experience among the equipment makers’ engi- 
neers. The equipment company ordinarily has lab- 
oratory facilities and can usually offer improvement 
and modernization ideas without extended research. 

Sweet—I think we’re all talking about the same 
thing. The job in hand calls for a present-day Leon- 
ardo daVinci. If we can’t find him in one man we 
have to put together a composite man in the form 
of a task force or something similar. There are two 
ways to do this: a subjective method using an in- 
ternal task force; and an objective method, using an 
outside organization. The outside group can main- 
tain an objective attitude sometimes not possible 
within the chemical concern. But the internal task 
force certainly has a thorough knowledge of the com- 
pany’s operations which the outside group would 
have to acquire the hard way. 

Goldsmith—I want to emphasize still another angle 
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Sweet — There are good 
economic reasons for mod- 
ernizing now since sub- 
stantial cost savings can 
be made. 


Strelzoff—You can’t stop 
obsolescence. You build a 
plant and it’s at least par- 
tially obsolete almost be- 
fore you can start it up. 


Lyons — It seems to me 
that the venturesome com- 
pany would take advan- 
tage of today’s prices for 
modernization in expecta- 
tion of selling in tomor- 
row’s (further inflated) 
market. 


to this problem. It’s important that management, as 
far up the line as possible, be brought into the act 
early, and kept in it during the survey. Also other 
greups such as manufacturing, research, sales and 
transportation. This way you avoid the possibility 
of overlooking some management approach which 
could completely nullify your results. And, at the 
same time, you secure the cooperation of all elements 
of the company. 

Muschamp—We’ve heard two approaches to this 
modernization problem: the continuous cost-reduction 
or modernization idea described by Messrs. Blake and 
Goldsmith; and the major-project idea, with its task 
force or outside assistance. I’d like to point out an 
advantage of the continuous cost-reduction idea, 
namely, that it can be made to pervade the whole 
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organization. Thus, it’s not limited to the relatively 
few levels usually involved in “one-shot” attempts 
at modernization. Some of the things you’re con- 
cerned with will turn on details that go pretty far 
down the organization—where outside consultation 
would be clearly prohibitive. So, we should have a 


. flexible approach to these things which doesn’t limit 


us to one rethod of getting at our answers. 


Can we predict the results of a modernization 
program; how well will predictions compare 
with actual results? 


DeLargey—I mentioned before that a technical man 
with financial training is a very handy adjunct to a 
modernization survey. He is also the man best able to 
predict what results you’ll achieve—what will hap- 
pen to your balance sheet. 

Sweet—It seems to me there are two opposing view- 
points on this question. Looked at from the operating 
company’s standpoint, you already have some ex- 
perience in the process and it should be possible to 
predict the effect of the improvements on operating 
and manpower costs, reduction in power services and 
increase in yields, at least as accurately as you can 
make any estimate. However, from the viewpoint of 
the engineering and construction firm, a moderniza- 
tion program is one of the trickiest to predetermine. 
This is because the construction phases are tied in 
with an existing operation. You never know when 
the plant manager will decree that you must keep 
your men out of the area for X hours because they’ll 
be exhausting hydrogen—or when that railroad spur 
will be tied up so you can’t bring equipment in. 

In fact, pre-modernization capital cost estimates 
are probably the least accurate you can prepare, for 
which reason engineering firms are extremely re- 
luctant—or completely unwilling—to give lump-sum 
or maximum-guarantee bids on such work. 

Kohlins—Obviously, the more different kinds of 
talent you can bring to bear on a modernization 
project, the better your predictions will be. Even 
with DuPont’s vast range of talents, I’m sure they 
call on outside construction assistance and on the 
equipment manufacturers when they come into an 
area where they haven’t had particular experience. 


When should a plant carry out needed moderniza- 
tion—now, or wait for better business? 


Sweet—Sometimes you can’t wait if you want to stay 
in business. I’ve already mentioned the possibility of 
your being shut down on account of new pollution 
legislation. Or your previous raw material may be- 
come unavailable. Without such a threat, there are 
still good economic reasons for modernizing now 
since substantial cost savings can be made. 
Strelzoff—There’s another kind of threat which 
seems to me to bring some urgency into the mod- 
ernization picture. It impressed me when I attended 
the German ACHEMA in June. Everybody was 
amazed at the high quality of the European equip- 
ment shown. Neither the equipment manufacturer 
nor the process concern here in the United States can 
afford to sleep in the face of the resurgence of Ger- 
man equipment and process industry products. 
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DeLargey—Right now the equipment and construc- 
tion firms aren’t too busy. I’d like to throw in a com- 
ment on the reverse side of the picture. Part of our 
own modernization construction was carried out at a 
time of intense construction activity in that area. 
Some of the needed crafts had to be drawn in from 
many surrounding states and were in such short 
supply that the contractors couldn’t exert much con- 
trol over either the productivity or the work quality 
of those crafts. This resulted in a 10% over-run on 
construction costs—in fact, even higher in some cases 
I know of. 

However, even though this is the time to get bar- 
gains in construction costs, I’d like to emphasize one 
point. Often a major incentive to modernize is the 
extra capacity you can add cheaply. It’s a sad and un- 
profitable thing to add capacity when over-capacity 
already exists. The magic time to put a moderniza- 
tion-expansion program is just before you need the 
extra capacity—and it’s one of the highest skills of 
management to be able to determine that. 

Sweet—Well, here’s something to think about—the 
inflationary trend. As a specific example of what has 
been happening, consider a long-time client of ours 
who is in the non-ferrous metal business. Over the 
period from 1945 to 1953 we made a series of esti- 
mates on a new electrolytic plant to be built for this 
client for the same capacity and at the same site. 
With each estimate it turned out that the return on 
the investment would not be justified. But, and here’s 
the interesting thing, in each case the investment 
would have been justified if we could couple that par- 
ticular investment with the income picture at the 
time of the next estimate, a year and a half later. In- 
flation being what it is, I believe this same situation 
holds true for the chemical industry in general. And 
it seems likely we’ll soon iron out the over-capacity 
even in such over-built industries as nitrogen and 
chlor-alkali. 

To support this position, look at the way one 
specific class of equipment has increased in cost. In 
the course of an appraisal job at the Morgantown 
Ordnance Works ammonia plant we found that coke 
oven costs have varied as follows: $40,000 in 1930; 
$100,000 in 1943; and $240,000 (a firm quotation) in 
1958, all per daily ton capacity. 

(This proposition developed considerable discus- 
sion, without a final conclusion, Mr. DeLargey sup- 
porting the contention that the time to build is just 
before you need the capacity, Mr. Sweet maintaining 
that the time to build is as far back as you can sup- 
port the fixed charges on idle equipment until demand 
catches up. That brought up the question: How far 
back can you build and still be modern?—Ed.) 

Strelzoff—I think we can go back to some of our 
earlier discussion to show why we should modernize 
now. You can’t stop obsolescence. You build a plant 
and it’s at least partially obsolete almost before you 
can start it up. That’s why, as Mr. Blake said, mod- 
ernization is a living day-to-day thing in a free-enter- 
prise situation such as ours. The pre-war European 
nitrogen cartel was able to stop progress in Europe’s 
nitrogen industry, but you can’t do it here. 

Comment—Suppose technology hasn’t yet caught 
up; is that a reason for waiting to modernize? As an 
example, you may feel that semi-conductor rectifiers 
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are the coming thing, but you fear they’re not suf- 
ficiently developed. Should you postpone modernizing 
—or else develop your own technology? 

Kohlins—If I understand the comment it means 
you’d better not do anything today since tomorrow 
will have something better to offer. With this 
philosophy nothing would ever be done. The criterion 
is that changes should be made as soon as they can 
economically be justified. 

Comment—There’s one good example of where 
you’ll have to wait—full automation through com- 
puter control. 

Muschamp—tThe objective of modernization is to 
save a dollar now. But it’s likely to be some time 
before computer control becomes generally appli- 
cable. There are, of course, a lot of experiments 
going on which are seeking an automatic way of cor- 
relating our environmental automatic controls—the 
job the operator now does manually. Our company 
makes a $200 machine—a computer if you will—to 
linearize flow readings. It also makes a $2,000,000 
machine to handle data processing. In the develop- 
ment of computer control we’re now at about the 
$100,000 level, or will be in six months or a year, 80 
you might say we’re now removed by a factor of 20 to 
1 from the $2,000,000 machine that may be able to 
relate all the process and management variables 
we’re talking about. 

Goldsmith—These comments are another way of 
saying again that by definition a process isn’t obsolete 
until there is a better way of doing it. 


What are the advantages—or disadvantages—of 
modernizing now? 


Sweet—Today’s building costs are a very real ad- 
vantage. Somewhat over a year ago we entered into 
a maximum-guarantee contract with a major chemi- 
cal company for the engineering and construction of 
a facility in the $10,000,000 range. We find today 
that we can buy both equipment and subcontract 
work at substantial reductions—steelwork fabricated 
and erected substantially under the estimate, for 
example, and we should have been able to estimate 
that right on the nose. 

Strelzoff—There are a lot of favorable factors to- 
day—improved engineer efficiency and worker pro- 
ductivity, availability of both engineers and con- 
struction workers, good deliveries and favorable 
terms on equipment. Engineering forces have been 
stabilized and the job-jumpers and deadwood elimi- 
nated. I’d say it’s the best time in the last five years 
for a new project, and probably the best in the next 
five since we’re bound to continue with inflation. 
Nobody’s stopped inflation in the last 2,000 years, 
barring the dips due to depressions. 

Goldsmith—I don’t believe inflation as such makes 
too much difference in whether we build now or later 
since at any given time there’s a more or less fixed re- 
lation between the value of the dollars you’ll pay out 
for plant, and the dollars that will come back for 
your product. Of course, your accumulated deprecia- 
tion reserves become less valuable as inflation pro- 
ceeds, but the main point I want to make is to second 
Mr. Strelzoff. Compared to a time when everybody is 
trying to build, and the present, I’d say there might 
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Sanford—Equipment qual- 
ity today is the best I’ve 
ever seen, while labor re- 
lations are excellent and 
labor productivity is high. 


Gutzwiller—We don’t ex- 
pect the chemical industry 
will be able to buy heavy 
equipment any cheaper 
than it can today. 


Kohlins — If (we have) 
over-capacity (in chem- 
icals) . . . isn’t that a very 
cogent reason for modern- 
izing now (so plants) can 
operate profitably at less 
than peak capacity? 


be as much as a 25% differential in favor of now. 
Lyons—I wonder if we ought to accept Mr. Gold- 
smith’s philosophy on the lack of effect of inflation? 
It seems to me that the venturesome company would 
take advantage of today’s prices for modernization in 
expectation of selling in tomorrow’s market. 
DeLargey—We mustn’t forget that each company’s 
own financial situation has a bearing on its ability to 
plunge a lot of capital into modernization now. Earn- 
ings of heavy industry have been off substantially and 
so the trend is to seek external financing. For debt 
financing, interest rates are dowr: considerably com- 
pared with a year or two ago, but the situation in 
equity financing is volatile and varies a great deal 
with the company’s total financing picture. 
Sanford—I’d like to comment that equipment 
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quality today is the best I’ve ever seen, while labor 
relations are excellent and labor productivity is high. 

Lyons—That’s true, and deliveries are excellent, 
at a good price. Prices of equipment have risen about 
20 to 25% in the last five years and I’d expect a 
straight-line increase of another 20 to 25% in the 
next five years. 


How do you expect plant and equipment prices 
to move in the next few years? What economic 
trends do you anticipate? 


Gutzwiller—At present there are no material, labor 
and facilities shortages in the heavy equipment in- 
dustry. Shipments run from 6 months for light and 
medium equipment to 12 months for the heavier 
varieties. 

We don’t expect the chemical industry will be able 
to buy heavy equipment any cheaper than it can 
today. In the manufacture of heavy machinery, ris- 
ing costs of material and labor can’t be offset entirely 
by more efficient production and better tooling, be- 
cause there is generally not enough repetitive man- 
ufacturing. Much of this equipment must be specially 
engineered and thus is more or less tailor-made. 

The trend to higher prices will continue as long as 
labor and material costs continue to increase. 

Kohlins—There is another angle to this. With in- 
creasing complexity of process industries, the pro- 
portion of equipment cost that comes from material 
has continued to increase. When we made most 
equipment from cast iron or carbon steel, then labor 
was a more important cost component. Now, with 
much equipment made of expensive metals or alloys, 
the equipment maker has less control over the cost 
of his product than formerly. Improving his own 
production efficiency won’t have as much effect as 
you might expect, except insofar as better design and 
production efficiency can conserve materials. 

Muschamp—tThere is another ingredient in the 
cost of equipment which we in the instrument field 
call systems engineering. Call it engineering help 
given to the user by the equipment maker, to aid him 
in making the best possible application of his equip- 
ment—or call it free consulting, if you will. It’s 
becoming a terrifically important thing in moderniza- 
tion evaluations and designs, and it’s gone about as 
far as it can go—and still be included in equipment 
prices. Some manufacturers are already pricing such 
service separately. The alternative seems to be for 
the user to provide more of his own systems engi- 
neering, or else to farm it out to contracting engi- 
neers. 

Strelzoff—From the equipment cost trend of the 
last few years I’d expect about a 2 or 3% increase 
per year—perhaps 25% by 1965. Today’s million 
dollar plant would cost $1,250,000 by 1965. 

Knowles—I’m not an economist but I don’t expect 
we’ll drag bottom very long. I'll go along with Mr. 
Strelzoff on his 1965 figure, and interpolate $1,100,000 
for 1960. 

DeLargey—I’m not quite so optimistic on the rate 
of recovery from the 1958 recession. In most major 
chemical areas we have considerable surplus capacity 
due both to the intensive expansion of the last ten 
years, and to the dwindling of foreign markets with 
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the resurgence of chemical production in Germany, 
Europe in general, and Japan. I’m thinking in terms 
of two or three years before there will be a strong 
demand picture in many basic chemicals. 

Kohlins—If Mr. DeLargey’s comments about over- 
capacity are correct, and I don’t doubt they are, isn’t 
that a very cogent reason for modernization now? 
Operating at less than capacity, these plants will 
probably have high unit costs and therefore will need 
improvement now so that they can operate profitably 
at less than peak capacity. 

Smoley—There are a lot of imponderables in the 
economic future, but some of the things that will 
have a major effect on how long we take to catch up 
with our capacity are our international relations— 
with possible government stockpiling—and what hap- 
pens to the 1959 automobile. I’d check Mr. Knowles 
on the 1960 price rise and perhaps go to $1,300,000 
for the 1965 figure. How fast we break through on 
some of the important technological developments 
could have a very important effect. 


What are some good examples of recent modern- 
izations trends? 


*‘Knapp—in one recent modernization I’m familiar 
with, only about 50% of the improvement came from 
process changes. The non-process aspects such as 
power facilities and materials handling turned out 
to be equally as important—a fact that management 
should have in mind. 

Moderator—We’ve had some earlier comments 
along the same line. Any other examples, either 
process or non-process? 

Smoley—This one might be considered half way 
between. In one recent case we substituted a turbine- 
driven centrifugal compressor for five reciprocating 
units. The investment was over half a million dollars 
but it paid off in less than a year in maintenance 
savings and other advantages. In a number of other 
instances we’ve modernized oil heaters in refineries 
by putting one of our new furnaces on skids, demol- 
ishing and removing the old heater and connecting 
up the new one with only about one-fourth the usual 
loss of time. The new furnaces pay out quickly 
in the fuel they save. 

Strelzoff—A good many chemical industry improve- 
ments in recent years have been possible owing to 
the availability of tonnage oxygen at a considerably 
reduced price. About 65% of the increase in acety- 
lene output in the last few years has come from nat- 
ural gas through the use of new processes, primarily 
oxidation. This is a good example of where a major 
change in the cost of a raw material has had a great 
effect on the technology of a whole sector of the 
chemical industry. 

Sanford—One of our most popular products is a 
conical vacuum dryer which is cutting drying time as 
much as 90%, compared to the older process, and 
labor costs as much as 50% per pound of product. 

Lyons—There’s a good example in the reaction- 
equipment field. In a synthetic urea plant installed 

a few years ago, the reaction equipment cost about 
$1,250,000. As a result of intensive mixer study this 
equipment is now being replaced with new equipment 
having about 50% more capacity—but at less than 
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half the cost. Another example is the replacement 
of packed columns with improved extraction equip- 
ment. In several such cases we have been able to 
provide better recoveries with marked operating im- 
provements. 

DeLargey—At one of our plants our company is 
approaching the finish of a six-year modernization 
which amounts to a complete overhaul. (This is de- 
scribed in a separate article in this issue—Ed.) The 
entire spirit and operating philosophy of the plant 
has been made over, from the janitor on up, and the 
program is having a major effect on community rela- 
tions—all this quite apart from the improvements 
in plant economy. 

Kohlins—I’d like to cite a couple of cases of prod- 
uct modernization, as distinguished from plant mod- 
ernization. One product was a concentrated liquid 
which, it was said, could not be reduced to a solid. 
Now this has been done with consequent major sav- 
ings in shipping, handling and storage. Another 
product formerly handled as a bulky solid is now 
being processed to small particles which are easier 
to handle. Making the product a little cheaper is 
fine, but a product modernization that yields savings 
for the user also improves the product’s competitive 
position. This is an often-overlooked area. 

Muschamp—tThere are many examples of savings 
that followed the use of new instruments. I’d like to 
mention a couple. At one extreme was a case where 
a refinery reduced its work force 75% while increas- 
ing its throughput. At the other was an installation 
of a $7,000 infrared analyzer which paid out in a 
couple of months. 

Gutzwiller—Our company has modernized the ac.- 
to-de. power conversion equipment in a number of 
chlorine plants by replacing multi-anode type recti- 
fiers with the more efficient single-anode type, using 
existing transformer and switchgear equipment. Con- 
version efficiency gains were 2-3%. In some cases, 
the existing chlorine cells have been uprated 10-20% 
by adding more anodes to the cells and improving the 
terminal facilities and bus work of the cells. With 
the modernization of the conversion equipment, a 
modest increase in plant capacity was possible at a 
relatively low investment per ton of additional ca- 
pacity. 

More of this type of modernization can be expected 
in existing chlorine plants before many new plants 
will be built. 

Sweet—Should we wind this up with a horrible 
example—where there was a failure to modernize? 
I’m referring to the ammonia plant at the Morgan- 
town Ordnance Works. Since this government-owned 
plant was built in 1941, it has had three industry 
operators. The operators could maintain the plant 
in status quo condition but the process could not 
be altered. The plant is so obsolete today that the 
present operator, Olin-Mathieson, is giving up its 
lease and will vacate the plant on November 23. The 
local power company will lose its largest customer, 
the coal suppliers will lose a market for several 
hundred thousand tons a year, and the employment 
roll in the area will drop by 1,100—the total employ- 
ment of the plant. 

Moderator—Without modernization, it could hap- 
pen to you! 
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To bring your plant up-to-date . . . 


Team Effort Diagnoses Obsolescence 


INTERNAL task force—has thorough knowledge of company operations 


OUTSIDE consulting firm—has objective viewpoint 


EITHER group will include: experienced process engineers; equipment specialists ; 


IVE an engineer an assignment 

to modernize his plant, and 
eight times out of eleven he’ll think 
first of his auxiliary equipment— 
heat exchangers, columns, pumps, 
piping, etc. Give a management 
man an assignment to modernize 
his company’s production operation, 
and seven times out of nine he’ll 
think first of automation—data 
handling and storage systems, auto- 
matic logging devices, automatic 
pumps and valves, and the com- 
puter. (These results are from an 
informal survey conducted by one 
of the authors.) 

All too often the process, which 
is the real justification for the 
plant, is left to age gracefully. But 
unlike paintings, processes are not 
enhanced by their settings; new 
heat exchangers, new pumps and 
brightly painted piping can do little 
to make an obsolescent process com- 
petitive. Indeed, such equipment 
can represent money down the drain 
unless accompanied by a process 
modernization. A periodic review 
by a team representing many skills 
and broad industrial experience is 
proposed as a beginning to a process 
modernization. 


Process Obsolescence 


Processes do not wear out in the 
same way as equipment does; proc- 
ess obsolescence is a relative aging 
phenomenon rather than a discrete 
occurrence. It’s as dependent on 
what industry as a whole is doing 
as on the company’s own research 
and development activities. Changes 
in process feed, materials of con- 
struction, product end-use patterns 
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contribute to process obsolescence. 
Today there might be a development 
in distillation, tomorrow one in ex- 
traction, the day after one in reac- 
tion kinetics, and the day after that 
one in thermodynamics. No one de- 
velopment necessarily makes yester- 
day’s process obsolete, but each con- 
tributes to obsolescence. 

Industry, of course, is continu- 
ally striving to counteract process 
obsolescence. Engineering manage- 
ment thus is continually faced ‘with 
the task of deciding when to make 
which process changes. Obviously 
this decision-making activity calls 
for a thorough knowledge of tech- 
nological developments since the 
process was placed on stream. Un- 
fortunately, this knowledge is be- 
coming more difficult to obtain as 
the rate of technological develop- 
ment accelerates. Yet this very ac- 
celeration makes it important to 
keep your process up-to-date. 


Economic Reasons to Up-Date 


As industry’s technological base 
gets more and more complex and as 
processes become more _ sophisti- 
cated, it’s increasingly difficult for 
plant managers—no matter how 
skilled, experienced or diligent— 
to overcome the handicap imposed 
by out-of-date applications of unit 
operations and processes. In spite 
of today’s higher construction costs, 
a new plant is generally able to turn 
out lower cost products—not simply 
because it is new, but because it 
incorporates the latest chemical en- 
gineering developments. 

We have all heard about the 
“profit squeeze.” Labor costs, dis- 


tribution costs, raw material costs 
and hidden costs (as for odor con- 
trol and community relations) are 
taking greater portions of the sales 
dollar. And just about the only way 
to assure reasonable profits and 
still retain sufficient capital for fur- 
ther expansion is through more effi- 
cient operation of the process itself, 
producing lower processing costs. 

Conceivably, just the improve- 
ments in distillation column design 
in the past decade could, if grafted 
onto a quarter century old plant, 
make the difference between a com- 
petitive and a non-competitive prod- 
uct. Maintenance simplification, 
through introduction of new equip- 
ment designs, new materials of con- 
struction and new materials han- 
dling systems, could cut unit costs 
through decreased down-time; and 
down-time is becoming increasingly 
important as the cost per ton of in- 
stalled capacity continues to in- 
crease steadily. 

Let’s consider another aspect of 
the situation: increasing and con- 
flicting demands for capital. Re- 
search and development expendi- 
tures are increasing yearly as com- 
panies prepare for the future. The 
pharmaceutical, petrochemical and 
other chemical process industries 
have become industries based on 
continuing research and develop- 
ment. Since research and de- 
velopment activities lead to new 
products or processes, ultimate im- 
plementation of the results of the 
research and development effort 
leads inevitably to capital outlay for 
new manufacturing facilities. Thus, 
a company with limited capital 
often has to make-do with existing 
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production facilities for existing 
products to obtain new production 
facilities for new products. 

Finally, capital is often required 
to build new plants to service new 
markets or geographical areas that, 
because of increasing distribution 
costs, availability of raw material 
supplies or regional industrial 
growth such as in the South and 
Far West, can no longer be serviced 
out of existing plants in other parts 
of the country. 


Process Survey is Team Affair 


But there is more than one way 
to skin a cat. If we can’t get capital 
for entirely new plants based on all- 
new processes, we can apply our 
technological skills to modernize 
existing plants and processes to in- 
corporate up-to-date chemical engi- 
neering practice. Indeed, this might 
be the greater challenge to our 
skills. A check-up of the process is 
one way to meet that challenge. 

The concept of a process review 
arose from the need to maintain 
process operations at peak efficiency 
by rapid assimilation of technical 
advances. It’s really an attempt to 
speed up the transfer of technical 
knowledge to industrial practice. 

The team required to make the 
process survey should include, as 
needed, chemical engineers, me- 
chanical engineers, chemists, con- 
trol engineers, mathematicians and 
technical economists. In addition 
to having a wide range of skills the 
team should also bring to bear ex- 
perience from a wide range of in- 
dustries where possible. Often 
standard practice in one industry 
might be just the solution to a 
knotty problem in another industry. 
If the company is diversified 
enough, the necessary skills should 
be within its own staff (e.g., a cen- 
tral engineering department). 
Sometimes though, even large 
chemical companies may find it 
cheaper and quicker to hire a con- 
tract research organization having 
a wide variety of background, dis- 
ciplines, experience and objectivity. 

No matter what its origin, how- 
ever, the multi-skilled team would 
undertake a careful, considered, 
knowledgeable appraisal of the mar- 
ket situation and outlook; of the 
process as it operates (efficiencies, 
economics) ; of the various individ- 
ual elements within the process 


(unit operations, unit processes) ; 
of alternate methods of accomplish- 
ing the same thing (raw materials, 
equipment); of contemporary 
chemical engineering practice with- 
in related industries and borrow- 
able from essentially unrelated in- 
dustries (literature, licensing) ; 
and of possible changes based on 
original findings (improvements, 
inventions). 

Note that this approach is prob- 
ably more applicable to effecting 
improvements in the performance 
of a successful-but-dated plant than 
of a basically unsuccessful plant. 
And it follows much the same 
thought patterns long involved in 
technical and economic evaluations 
of proposed projects, save that here 
we are dealing with an existing op- 
eration with a sizable investment 
that cannot be junked lightly. 


Main Areas of Process Review 


The process survey itself is at 
present more a concept than a 
proven technique. Few companies 
have conducted a truly complete 
survey in the detail discussed here. 
Yet each part of the check-up has 
been accomplished in a number of 
industries on proposed projects and 
existing plants by both internal 
staffs and outside consultants. Thus, 
the value of the individual compo- 
nents has been time tested. A com- 
plete review of all phases of a single 


operation could prove more valuable | 


than the sum of the parts. 

For purposes of discussion we 
may divide a process survey into 
four areas: chemical engineering, 
process chemistry, control proce- 
dure, and cost. 

Chemical Engineering — The 
chemical engineering review would 
be concerned with the flow and 
transfer of mass and energy, and 
the modern techniques, materials 
and equipment necessary to get the 
job done. While most of the work 
may be carried out by chemical en- 
gineers, the other team members 
will also be vitally concerned with 
development of the information. 
The knowledge of process efficiency, 
as indicated by the energy and ma- 
terial balances, will interest all the 
team as an indication of areas war- 
ranting study and as a stimulus to 
the generation of ideas for process 
improvement. Likewise, the opera- 
tion will be reviewed by al! team 
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members to promote the adoption of 
new operating techniques from 
their experience in other related or 
unrelated industries. 

Process Chemistry—The process 
chemistry review would examine the 
process from the standpoint of the 
thermodynamics, kinetics, chemical 
mechanisms and surface chemistry 
involved. Plant operating experi- 
ence will be probed to obtain clues 
to misapplication of any chemical 
reactions involved in the process. 
The primary variables that should 
be controlled and the areas of the 
operation subject to improvement 
will be pinpointed. This review will 
result in an outline of the theoreti- 
cal optimum operating conditions 
based on thermochemical and kine- 
tic considerations. If additional 
data are required to set such condi- 
tions, a laboratory or pilot-plant 
program to obtain them will be 
formulated. Again the information 
will be of interest to all members of 
the team as a means of spotlighting 
sources of recurrent operational 
problems and of providing a meas- 
ure of the plant’s current success in 
operating at the optimum. 

Control Procedures—The process 
control review would survey present 
and potential control procedures 
with the object of recommending 
the optimum control methods, num- 
ber of sampling points and sample 
scheduling. Development of this 
information will demand a team ef- 
fort to determine the required con- 
trol variables and the most practical 
control points. The reviewers must 
then work with analytical special- 
ists, electronic specialists and 
others to determine the optimum 
control methods, and with statis- 
ticians to determine the optimum 
sample scheduling. All team mem- 
bers will want to examine and 
evaluate the review in the light of 
their own training and experience. 

Costs—Process cost analyses will 
be an essential part of all phases 
of the process review. These analy- 
ses will provide a measure of per- 
formance of the existing process 
and will stimulate thought concern- 
ing needs and areas for process 
modifications. In addition, they will 
be required when the economic 
worth of various suggested process 
modifications, equipment changes 
and control systems are considered. 

After all, the process survey is 
proposed as a means of increasing 
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profitability through increased tech- 
nical efficiency. Effort expended in 
considering equipment modifica- 
tions, raw material changes, in- 
creased process efficiency in utiliz- 
ing materials and energy, methods 
of reducing operating maintenance 
and equipment costs, etc., must be 
directed on the basis of the po- 
tential returns in increased profit- 
ability. Only process modifications 
which will provide maximum in- 
creases in profitability of the over- 
all operation as well as increased 
technical efficiency will be war- 
ranted. Cost analyses on proposed 
modifications can also provide man- 
agement with the necessary in- 
formation to incorporate them 
properly into plant practice. 

While it’s certainly essential that 
the team contain some members 
who are familiar with the details 
of the industry being reviewed, 
there may be added advantages if 
some members do not have previous 
wide and detailed experience with 
this particular industry. Lack of 
familiarity with current practice in 
an industry may inject a needed 
critical, objective viewpoint. 


Here Are Typical Results 


The review techniques are not 
new, and many examples of specific 
process modernizations achieved by 
proper combination of experience 
and training can be cited. 

One startling development of a 
new technique based on presumably 
unrelated experience is the open- 
hearth jet tapper. The jet tapper 
is a shaped charge of high explo- 
sive which is placed at the tap hole 
and ignited from a safe distance. 
It replaces the hand operation of 
burning through the refractory 
plug with a short oxygen lance, 
which exposes the operator to in- 
jury when the plug is punctured and 
the melt spews out. The jet tapper 
resulted from an individual with 
experience in both the military use 
of shaped charges and the art of 
steel making, although he had not 
worked on a better tapping method 
before. Tapping open hearth fur- 
naces had long been recognized as a 
hazardous operation, but until this 
individual considered the problems, 
no one had recognized the obvious 
application of shaped charges. 

Another instance of process mod- 
ernization is in the field of uranium 
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metallurgy. This case demonstrates 
how a review of process chemistry 
outlined a research problem, whose 
solution materially improved the 
process economics. The cost of po- 
tassium permanganate required to 
oxidize uraninite and pitchblende 
minerals in the carbonate leaching 
of uranium ores is extremely high. 
In the course of a process review, 
thermodynamic calculations indi- 
cated that oxidation could be 
achieved by air under normal at- 
mospheric pressure. However the 
rate of air oxidation is extremely 
slow unless several atmospheres of 
oxygen pressure are used. Thus the 
use or need for a catalyst was indi- 
cated to avoid expensive high-pres- 
sure leaching equipment. 

The literature revealed that air 
oxidation of various materials was 
frequently achieved more rapidly by 
the use of homogeneous catalysts. 
As a result of this review, a re- 
search program was outlined which 
ultimately led to atmospheric air 
oxidation of uraninite, catalyzed by 
copper ions. The process is cur- 
rently used in at least one mill on 
the Colorado Plateau. Copper in 
quantities of only 10 to 100 parts 
per million combined with adequate 
aeration of the pulp replaces the use 
of potassium permanganate in 
quantities on the order of a thou- 
sand parts per million, substantially 
lowering unit costs. 


Modernization Pays Off 


We’ve given examples of process 
improvement resulting from bring- 
ing new and/or varied training and 
experience to bear on specific proc- 
ess problems. In most instances 
these problems can be recognized 
from a review utilizing a perform- 
ance yardstick such as a mass or 
energy balance, thermodynamic cal- 
culation and cost analysis. 

The process. survey utilizes 
proven review techniques. These re- 
views occur over the years in the 
evolution of any commercial proc- 
ess. But application of the survey 
on a periodic basis will permit con- 
tinuing development of the process 
and a more rapid translation of new 
developments into process modifica- 
tions which will improve the over- 
all economic efficiency of the plant. 
It will eliminate the possibility of 
misguided in-plant process modifi- 
cation after the process has been in- 


stalled—when all too often it be- 
comes modified without adequate 
consideration of process chemistry. 

In conclusion, we should point out 
that the process review as proposed 
herein is only one part of the over- 
all approach to industrial modern- 
ization. Equally necessary are com- 
parable reviews of such areas as 
equipment replacement procedures 
(stocking, ordering, etc.); inven- 
tory control and production schedul- 
ing, including storage and shipping 
facilities; materials handling pro- 
cedures and facilities—all of which 
offer opportunities for significant 
cost reductions from up-to-date 
methods and equipment. 

Nevertheless, the process itself 
remains a vital part of both the 
operation and a plant modernization 
program. We propose the process 
survey.as a means of combating 
process obsolescence and maintain- 
ing the process at the optimum effi- 
ciency currently attainable. 

The yield of a process moderniza- 
tion should be: (1) decreased unit 
costs; (2) improved product quality 
and reliability; (3) increased proc- 
ess versatility through the ability 
to produce more variations of a 
given product and to allow more 
variations in production scheduling 
to meet varying demands; and (4) 
an incidental capacity increase. 


L. A. McClaine E. Schrier 
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Plan now to convert 


today’s equipment 


developments into tomorrow’s chemical profits. 


New Equipment Spurs Process Progress 


In the next eight pages our engineering practice 
editors summarize and interpret the impact of new 
equipment developments on the modernization of 16 
important chemical engineering operations. 

Their assignment was to answer this specific ques- 
tion: What will new developments in process equip- 
ment mean in the modernization of chemical process 
plants? Using their own extensive engineering experi- 
ence, literature search, long-distance telephone calls 
and their personal contact files, they have assembled 
this up-to-date guide covering these major areas: 

¢ Distillation; evaporation; extraction. 

¢ Centrifugation; crystallization; filtration. 
elon exchange; adsorption and dialysis. 
eHeat exchange; drying. 

¢ Selecting materials of construction. 

e Mixing; size reduction and agglomeration. 
« Materials handling; fluids handling. 

¢ Computation; instrumentation. 
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How can you make the best use of this guide? In the 
next five years we estimate that U.S. industry will 
pump about $20 billion each year into bringing its 
plants up to par. As a chemical engineer you’ll be 
asked to direct equipment expenditures as the chem- 
ical process industries spend their share of that $2¢ 
billion in 1959, the next year, and the next year, and 
the year after that. 

Consider the two-thirds of your plant equipment 
that is now more than 10 years old. Should you con- 
tinue to operate this equipment with its built-in low 
efficiencies, high operation and maintenance costs and 
the overhanging threat of process slowdown or me- 
chanical breakdown? Should you keep on using the 
equipment you now own, just because—like Mt. 
Everest—it stands there as a constant challenge? 

Or shouldn’t you consider how you might modernize 
now? Here’s how you can turn today’s equipment de- 
velopments into tomorrow’s profits. 
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More Variety in the Distillation Diet 


New trays and packings accentuate the economic 
appeal of revamped design for towers and internals. 


Chemical engineers have at their disposal several 
new distilling tower trays and packings. Today, you 
can select from the new menu as well as from the 
traditional old standbys—the bubble-cap tray and 
irregular-lump packed towers. 

The sieve or perforated tray has been revived in 
applications where tray spacings are as low as 2.5 in. 
It’s reported that perforated trays can be loaded more 
than bubble-cap trays, have higher efficiencies, cost 
about one-fourth less, have 10-40% more capacity than 
the same size bubble-cap trays and operate with about 
80% of the pressure drop. 

Ripple trays, with sinusoidal waves built into the 
tray are newer versions of sieve trays. Uniflux trays 
(modified bubble-cap trays with vapor bubble slots 
arranged in a straight row) use vapor action to help 
move liquid across the tray; they are lightweight, re- 
quire little maintenance and cost about half as much 
as bubble-cap trays. 

Still another new design is the Flexitray, which has 
a large number of restrained floating caps that move 
upward when vapor flows through the tower. Vapor 
passes through the annulus between cap and tray. 
Greatest advantage of these trays is their ability to 
operate in large columns at high liquid rates with 
great flexibility. 

Turbogrid trays allow liquid-vapor contact through 
openings between bars, rods or punched slots. Where 
these trays have replaced bubble caps, column capacity 
has increased as much as 50% and costs have decreased 
accordingly. A recent innovation of making Turbogrid 
units out of hollow rods allows heating or cooling 
media to be circulated through each tray, thereby con- 


NEW FLEXITRAYS (54-ft. dia. above) with floating caps 
have high efficiencies at high throughputs. (Koch Eng.) 
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trolling the tray temperature without diluting the 
process stream. 

There’s been a multitude of different shapes, mate- 
rials, sizes and names of tower packing introduced in 
the last few years. In general, advantageous char- 
acteristics of these packings are: low weight/volume; 
low cost/volume; large free cross-section; large sur- 
face/volume; low liquid holdup; and good corrosion 
resistance, thermal and mechanical stabilities. 

Finally, there is an improvement in distillation tech- 
nique that might find additional devotees among chem- 
ical engineers. Spence & Green Chemical Co. of 
Crosby, Texas, has developed and now uses a novel 
horizontal fractionator (with no trays or packing) to 
separate heat-sensitive, close-boiling tall oil fractions 
(Chem. Eng., Feb. 10, 1958, p. 76). 


Mechanical Energy Speeds Extraction 


To pep up your liquid-liquid or solid-liquid ex- 
tractions, add some mechanical energy. 


Liquid-Liquid—With recent development of highly 
efficient equipment, liquid-liquid extraction becomes 
more important than ever as a technique for separation 
by mass transfer. 

Compared with the usual packed or spray columns, 
the newer designs increase turbulence and speed up 
mass transfer. Added mechanical energy is the key. 

For example, one important design is Shell Develop- 
ment’s rotating disk contactor (RDC). This contactor 
consists of a vertical tower fitted with a centrally 
mounted rotating shaft. Disposed vertically on the 
shaft is a series of flat, horizontal disks. Stator rings, 
attached to the inside tower wall, midway between 
adjacent disks, form separate compartments for liquid- 
liquid contact. 

Degree of dispersion is controlled by disk design 
and shaft speed. No emulsions form and no interstage 
settling is required. Result is a low-cost countercur- 
rent extractor with high capacity and good flexibility. 

The Scheibel column is similar in design to Shell’s 
RDC— it also uses a rotating agitator. But a recent 
improvement makes this extractor more valuable. 

Original design called for a series of agitators 
mounted on a vertical shaft, with wire-mesh sections 
between the agitators. The wire mesh acted as settling 
zones, breaking up any emulsions. York Process Equip- 
ment Corp.’s new design has baffles around the agitator 
blades. This shortens the flow pattern and permits 
larger column diameters with low HETS values. 

Out of work in the atomic-energy program has come 
the pulse column, a design which depends on the action 
of a pulsator to improve agitation in the extraction 
column. The pulsator transmits energy to the liquid 
mixture. It can be a piston, a bellows pump or a recip- 
rocating pump. 

One major advantage of the pulse column: You can 
use your present packed column (sieve-plate columns 
must have low clearances between plate and shell) and 
simply install a pulsing unit. 

In any modernization program, don’t forget cen- 
trifugal extractors (Podbielniak, Luwesta, Sharples). 
They have the advantages of compactness, high 
throughputs and low solvent inventories. Podbielniaks 
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are becoming very popular in lube oil refining, where 
they are replacing packed and sieve-plate columns. 

Solid-Liquid—For extraction of solids there are a 
number of novel designs worked out for uranium re- 
covery from ores, all based on the mixer-settler idea 
(Chem. Eng., Nov. 1957, p. 251). 

The usual mixer-settler consists of a baffled mixing 
tank with a turbine agitator for contacting solvent 
and feed. Mixed phases go to a settling tank. In many 
cases where such units have to be cascaded, the instal- 
lation can get bulky and expensive. 

One modification uses a pump to contact slurry and 
solvent. Mixed phases still go to a settling tank; but 
this technique eliminates the large mixing vessels and 
almost any centrifugal pump can be used. 

However, not all the recent developments in solid- 
liquid extraction come from work on uranium. Allis- 
Chalmers has a countercurrent flow column in which 
solids settle down against an upward flow of solvent. 
Available in sizes up to 84-in. dia., flow of solids is 
regulated by a series of flow plates equipped with rotat- 
ing scraper arms. The scraper arm on each plate moves 
solids through an opening in the plate down to a lower 
level. 

Big advantage is that many batch solid-liquid extrac- 
tions can be converted to continuous operation with the 
A-C column. 


Evaporation Gets Fresh Approach 


Units that pour out fresh water from the seven 
seas and submerged combustion lead advances. 


Big new use lately for stationary evaporators has 
been to get “fresh water” (anywhere from 1 to 100 
ppm. solids) from the briny waters of the seven seas 
(30,000 to 40,000 ppm. solids). The principles of vapor 
recompression, fiash vaporization and multi-effect evap- 
oration have formed the bases of today’s working 
plants. 

A novel design, though, is that of Westinghouse 
Electric International Corp. They stack four flash 
evaporators in a single tower and claim that this ar- 
rangement costs 30% less and takes up 80% less 
ground area than equal-capacity, submerged-coil evap- 
orators. 

Equipment for recompressing vapors has been im- 
proved so that lower temperature differences between 
condenser and evaporator can give very effective and 
efficient evaporation. Particularly, improved designs 
of rotary positive displacement and centrifugal or 
axial flow compressors have helped in this service. 

A new “continuous regenerative” evaporation process 
is now available. Feed liquor is preheated in series 
heaters, then vapor flashes from the liquor in a series 
of flash evaporators at progressively lower pressures, 
with the last effect connected to a barometric con- 
denser. The vapors are then recycled to be reused in 
the heaters. As many as ten flash stages are used 
(Goslin-Birmingham Mfg. Co.). 

Various film-type evaporators have come into process 
use recently. Typical of these are the Turba-Film 
(Rodney Hunt Machine Co.) and the Rotovak (Bufio- 
vak Equipment Div. of Blaw-Knox Co.). 

Basically these units have revolving agitator blades 
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LATEST CENTRIFUGES, shown here in a polyethylene 
plant, can operate at pressures above 100 psig. (Dorr-Oliver) 


which spread a thin film of turbulent liquid on the 
heated surface where evaporation occurs. The Versator 
(Cornell Machine Co.) gives very rapid evaporation 
from a thin film spread by centrifugal action. 

The Buflovak Equipment Div. of Blaw-Knox has 
designed and built a gas-fired NaOH evaporator in 
which hot combustion gases from an external burner 
transfer heat across a bank of finned tubes to the 
liquor in a natural-circulation effect. 

Submerged combustion or direct-contact heat trans- 
fer (where a flame burns underneath a liquid surface) 
is being adapted to evaporation operations. So far the 
major materials processed have been scale-forming or 
corrosive inorganic chemicals—sulfuric, hydrochloric 
and phosphoric acids, caustic and calcium chioride. 


Pressure Put on Centrifugation 


Manufacturers are in a race te build new centri- 
fuges for operation under pressure. 


Most noteworthy of equipment recently introduced 
for centrifugal operations is the pressure centrifuge. 
Until about two years ago, there were essentially no 
machines available for processing at pressures much 
above 1 atm. 

Since then, however, several manufacturers have 
entered the high-pressure race, and it is probable 
that more will follow. To date, top standard working 
pressures have been held to roughly 10 atm., probably 
by seal and housing-strength limitations. Chances 
are, though, that higher-pressure units are in the 
works for the near future. 

Much attention is being given to improvement of 
accessories and automation of batch units. For ex- 
ample, automatic operation of one batch-type unit 
depends in part upon a novel discharger shoe that 
remains in the basket at all times. This plow-like 
part assumes a trailing position during cake buildup; 
then direction of basket rotation reverses and at 
slower speeds the shoe removes centrifuged ma- 
terial. There is a minimum of degradation and no 
leftover heel. 


B33 


— 
7 


MECHANIZED plate-and-frame filter permits almost con- 
tinuous operation, has paired sets of frames. (Eimco) 


Filtration Covets Continuity 


Tilting pans, endless belts, pressure leafs and 
mechanized plates-and-frames all strive for the goal 
of truly continuous filtration operations. 


Recent trends in filtration equipment indicate 
primary attention to continuous operation, new ma- 
terials of construction and improvement of filter 
media and auxiliaries. 

Now offered by several manufacturers, an im- 
portant new equipment item is the tilting-pan filter. 
These machines are lately receiving widespread ac- 
ceptance for operations where filtrate dilution is 
unacceptable. Also designed for filtration of coarse 
materials and slimy solids, these continuous hori- 
zontal units offer the possibility of truly segregated 
countercurrent washing. 

Somewhat similar in concept to the spring or cord 
discharge filter, another fairly recent development 
is the continuous-belt filter. This unit has a filter 
medium consisting of an endless belt, either per- 
forated stainless steel or fabric, that first passes over 
a discharge roll, then down through a washing trough 
for cleaning and finally back over the vacuum drum 
for cake pickup and dewatering. 

Leaf pressure filtration has of late come into re- 
newed competition with continuous, rotary vacuum 
filters. The same is true for at least one plate-and- 
frame press. Both developments are primarily a 
result of the manufacturer’s success in partial auto- 
mation or mechanization of these batch operations. 

For solids that are sufficiently free-filtering to 
deposit a normal leaf cake, one leaf pressure filter 
now available features a pressure indicator that 
controls operation as a function of cake thickness. 

Key to time-saving operation of the mechanized 
plate-and-frame press is its duplicate-frame con- 
struction. Two paired. sets of frames are mounted 
at an angle of 180 deg. to each other on a single, 
motor-driven shaft. Thus, one set of frames can 
rotate out of the filtration line while a clean set goes 
in. This arrangement mechanizes operation to such an 
extent that two men can run three 30-frame presses. 
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Crystallization Stresses Close Control 


More instrumentation is being called for on most 
of today’s crystallization operations. 


Forced-circulation crystallizers are the work 
horses of today’s crystallization operations and 
should usually be thought of first in any moderniza- 
tion move. 

However, agitated-tank crystallizers are still use- 
ful for comparatively small-scale production. They 
can be used to obtain excellent product at low first 
cost. 

For example, Glauber’s salt is crystallized from 
brine by one producer in continuous tanks equipped 
with highly polished stainless steel cooling coils. A 
series of vertical tube bundles is inserted into the 
tank and vigorous agitation is supplied. User claims 
the period between washouts can be extended from 
two days to six days because of the polished coils. 

Modern crystallization equipment now provides 
accurate temperature control; flow rate and liquid- 
level control; and, if possible, concentration control. 
This is the minimum instrumentation required today. 

To achieve this, forced-circulation crystallizers are 
being designed for low-pressure-drop (6 to 15 ft. of 
flowing fluid) circulation systems, using slow-speed, 
low-head, high-capacity pumps. 

By adding external classification and a sludge- 
return system to the normal forced-circulation unit, 
the pachuca-type growth crystallizers have been de- 
veloped to handle problems involving extreme salting 
or scaling. Although first costs are higher than con- 
ventional forced-circulation units, growth crystallizers 
are now being justified for many operations today. 

For special problems, mechanical crystallizers such 
as scraped-surface Votator units are finding favor. 
These units provide rapid cooling and have small 
liquor holdup. However, capacity is iatsccrmsieed 
smaller than conventional crystallizers. 


Wanted: A Best Dryer for Each Situation 


In general, there’s been a growing awareness of 
a “best” dryer for each situation. Manufacturers 
have led the way by expanding their lines. 


Now in the development stage, but still worth your 
watchful attention is the jet spray dryer. Here, 
extremely small particles are produced, drying time 
is much less than in conventional equipment and the 
units are much smaller. Jet spray dryers are espe- 
cially suited for heat-sensitive materials with readily 
removable moisture. 

Heat-sensitive materials that require longer re- 
tention times—such as plastics—are finding the 
fluid-bed dryer helpful. In some cases, even replace- 
ment of existing dryers has been justified. 

Here are some other new items on the equipment 
scene that make replacement and modernization at- 
tractive: 

eA new vacuum-dryer tray-rack design (De- 
vine Mfg. Co.) ups capacity 25%. Savings this large 
are made possible by reducing downtime 50%. While 
one rack loaded with moist product roils in, an extra 
rack and its load of trays containing dried product 
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ECONOMICAL AIR-COOLED heat exchangers are rapidly moving into chemical and refinery processes, 


replacing high-maintenance water-cooled equipment for 140 F. service and above. (Hudson Eng.) 


rolls away. This permits operators to unload and 
reload the extra rack while the dryer is in operation. 

¢ Positive displacement of fine powder through a 
controlled drying enviroment without dust loss is the 
job of the new Turbo-Dryer. Wyssmont Co. claims 
that this dryer with a tilting-tray device will cut 
your powder blow-away losses. 

eA new horizontal spray dryer (Henszey Co., 
Watertown, Wis.) continuously assures a highly uni- 
form product. This new dryer is offered as a com- 
plete package—controls, burners, auxiliaries, elec- 
trical work—all assembled and tested. 


Heat Exchange Surges to Air Cooling 


Outstanding trend in heat exchange is the grass 
roots movement to jump on the air-cooling band- 
wagon. 

A noted consultant on heat-transfer equipment 
gave the 2nd National Heat Transfer Conference this 
summer these rules-of-thumb for the modern design 
of heat exchangers: 

eIf you have water available, then you should 
use air-cooled exchangers down to, say, 140 F. and 
use water cooling the rest of the way. 

¢ Without a good low-cost water supply, optimum 
design calls for the use of air-cooled exchangers all 
the way down to 125 F. 

Although some engineers are wary of the design 
problems encountered in the distribution of air flow 
across tube banks—complicated by the changing 
density of the flowing air as it heats up—modernized 
des:gn calls for the elimination, wherever possible, 
of water cooling. 

For service up to 700 F., here’s a new idea. One 
of the latest British developments is a system in 
which heat is transferred by means of a medium 
which is solid at room temperature and into which 
a solvent is incorporated on cooling in order to 
maintain the liquid phase. 

Other outstanding news in heat-exchange equip- 
ment comes from Oak Ridge National Laboratory. 
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Using a vortex tube, chemical engineers have at- 
tained heat fluxes as high as 55 million Btu./(hr., sq. 
ft.) in the boiling of water. Key to these high heat 
fluxes is a new heat-transfer mechanism due to the 
helical flow pattern. 


Ion Exchange, Adsorption, Dialysis 


Moving beds make the grade in Wyoming. Mole- 
cular sieves ban oxygen. Dialysis sweetens water. 


News was made this year by the first U. S. installa- 
tion of continuous moving-bed ion exchange equipment. 
R. R. Porter’s system, previously successful in South 
Africa and Canada is now in operation at Lucky Mc 
Uranium Corp.’s mill at Riverton, Wyo. 

It’s claimed that the moving beds are on stream 93% 
of the time and recover daily 2.0 lb. of U,0,/cu. ft. of 
resin used. This is twice the recovery of similar fixed- 
bed units (Chem. Eng., Sept. 22, 1958, p. 80). 

Also, this is the year of the first fulfillment of 
molecular sieves’ brightest potential in adsorption 
equipment—separation of materials on the basis of 
molecular size. Linde Co. announced that for the past 
four years they have been quietly using their synthetic 
zeolite adsorbent at a major Eastern oxygen plant to 
remove residual oxygen from argon. 

Large-scale electrodialysis is also scheduled for a 
commercial tryout this year. In South Africa’s gold 
fields some 3.6 million gal./day of urgently needed 
fresh water will pour from 272,000 sq. ft. of parch- 
mentized paper membranes. 


Selecting Materials of Construction 


Great strides have been taken in the development 
of new materials for you to chose from. 


Manufacturers of materials of construction have 
outdone themselves in the last few years. They’ve 
come up with a host of new and improved metals and 
nonmetallics. 

For instance, take the stainless steels. Chromium- 
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TITANIUM HAIRPIN coil replaces stainless in HNO; service. Higher initial 
cost of titanium is more than offset by longer life. (Crucible Steel) 


nickel steels—widly used in the chemical process 
industries—have relatively low yield strengths, which 
can be improved only by cold working. New pre- 
cipitation-hardened steels, originally developed for 
aircraft, can be strengthened by simple heat treat- 
ing. As such, PH steels have a future in high-pres- 
sure reactors, etc. 

In the low-temperature range an improved metal, 
which doesn’t become extremely brittle at low tem- 
peratures, is available. This is 9% Ni steel. 

We should also mention at this point, the develop- 
ment of Nionel alloy (40% Ni, 21% Cr) which has 
excellent resistance to severe oxidizing and reducing 
conditions—at reasonable cost. Also, ductile aus- 
tenitic iron is available with strength and ductility 
approaching that of cast iron, and with the corrosion 
resistance of austenitic irons. This material is prov- 
ing particularily valuable in pump cases and impel- 
lers. 

Even wrought iron has been improved. A new iron 
is much more resistant to corrosives than the standard 
material. 

Titanium is still expensive. But its excellent re- 
sistance to corrosion can more than pay for the high 
initial cost, in many cases. Zirconium is another “un- 
common” metal now available in commercial quan- 
tities. With excellent resistance to HCl, Zr has been 
fabricated into heat exchangers, valve stems and re- 
actors. 

The attraction of aluminum as a material of con- 
struction has been recently marked by improvement in 
welding techniques. For copper-alloy construction, a 
major problem—stress corrosion—has been solved, at 
least for aluminum bronzes. 

In nonmetallics, the missile and rocket field provides 
an unusual application for plastics. They’re used in 
high-temperature service. Phenolics reinforced with 
silica or glass stand up to temperatures as high as 
10,000 F. for short periods of time—-something no 
metal can do. 

An insulating char forms on the plastic surface, 
protecting underlying layers. Of course, plastics in 
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PACKAGED MIXERS avoid custom 
design costs. (Mixing Equip.) 


missiles and rockets are only one highlight of dramatic 
recent advances. More and more reputable manufac- 
turers are coming into the field of fabricating plastic 
piping and chemical equipment. Now you can buy 
well-engineered equipment—something you couldn’t 
always do a few years ago. 

Pfaudler has developed a new glassed steel with im- 
proved thermal! shock resistance. Corning Glass offers 
Pyroceram, a new ceramic from glass. I*’s light, hard, 
tough and temperature resistant. It’s also nonporous 
and available in many shapes, including tubing. 

And in looking for better materials of construction, 
don’t forget the fluorocarbon plastics. Du Pont has 
developed an extrudable form of Teflon which appears 
to be a valuable lining material for piping, valves and 
vessels. 


Mixing, Size Reduction, Agglomeration 


Here are the new ideas in equipment for mixing 
up materials, making them smaller, or larger. 


In today’s chemical plant, agitation systems may cost 
as much as 5% of the total plant cost. These systems 
may have annual maintenance charges averaging 20% 
of installed cost. 

Therefore the user must not only keep in mind the 
design features of the equipment but also the ease of 
maintenance, accessibility of component parts, ease of 
assembly and disassembly, availability and storage of 
spare parts for repairs. 

In the past many mixers and agitators were custom- 
designed—by either the user or fabricator. In recent 
years some manufacturers are supplying complete as- 
semblies, This saves in these ways: 

¢ Decreased design time required. 

e Decreased equipment costs through production of 
standard components. 

¢Decreased installation costs through pre- 
assembly. 

Biggest single news in size reduction seems to be 
Allis-Chalmers’ horizontal vibrating mill. In operation, 
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a high-frequency vibrating unit applies rapid rotary 
oscillation to the grinding chamber about its center 
vertical axis. High-frequency vibration is imparted to 
the grinding medium. 

This unit gives an accurate control of particle size, 
needs low power, small floor space and gives a long 
grinding-ball life. 

On the other side of the fence, there’s been an inter- 
esting development in agglomeration. Allis-Chalmers 
Mfg. Co. has a new mechanical compacting scheme that 
takes off-grade, dusty materials and steps them up in 
size to marketable products. 

A-C’s scheme takes fines and feeds them to a compact- 
ing mill where they’re squeezed into a continuous sheet. 
This sheet is broken into chunks and then granulated 
to marketable mesh in a roller mill. 


How to Handle Fluids and Materials 


Long pipelines for hauling slurries are working 
well now. Materials handling is an area in your plant 
that’s ripe for modernization. 


Now the use of pipelines for handling slurries has 
been successfully demonstrated. 

In one application, a 6-in., 72-mile pipeline carries 
gilsonite over mountainous terrain for delivery to the 
refinery. Another application is the successful opera- 
tion of a 103-in., 108-mile pipeline for carrying pul- 
verized coal to an electric utility in Cleveland. The 
coal-water slurry is separated mechanically from the 
water and the utility pre-dries the coal before it goes 
under the boilers. 

In both of these cases, substantial savings are pos- 
sible over other forms of transportation available at 
the respective locations. 

Cost reductions are possible in the chemical process 
industries by using higher speeds in handling large 
volumes of gases or vapors. Centrifugal compressor 
speeds over 20,000 rpm. are common today. In some 
applications, gas turbines driving turbocompressors 
furnish the major part of process heat requirements 
from the hot exhaust gases of the turbine. 

Especially in refinery operations, we find the high- 
speed reciprocating pump re-entering the field of fluids 
handling. Currently available are pumps designed to 
handle corrosive materials. These include: 

¢Glassed-steel pumps to handle all organic and 
inorganic acids except hydrofluoric and alkalis up to 
pH of 12 at 212 F. One drawback, however, is that 
glassed-steel parts can not stand sudden mechanical 
impact. 

eA Hypalon liner for diaphragm pumps allows 
handling of corrosive liquids and gives relatively 
_ longer life before replacement of the diaphragm is 

necessary. 

Canned pumps handling liquid metals at operat- 
ing temperatures up to 1,600 F. and at flow rates up 
to 5,600 gpm. are finding increasing use around nuclear 
reactors. 

Interesting sidelight in fluids handling is the intro- 
duction of color-coded nylon tubing for use in instru- 
ment air control. A 50% cost reduction is indicated 
over copper tubing. 

Materials handling is one of the major areas of your 
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plant that’s ripe for a good modernization program. 
Everyone’s beating the drum today for bulk handling. 

To help you unload light, granular solids, Sprout- 
Waldron has developed a bulk truck-carrier with 
built-in pneumatic handling system. These trucks load 
themselves from either storage bins or railroad cars. 
Then, at their destination, they can unload themselves 
as well. 

Another new technique that is making headway is 
shipment of dry solids in tankcars. A number of chem- 
ical firms are doing this today. 

Of late, pneumatic conveying has come in for a few 
surprises. Many materials tend to smear or “ribbon” 
on the inside of conveyor pipes. Fuller Co.’s Dracco 
Div. has announced some startling results. Instead of 
the logical procedure of using smooth pipes for these 
difficult materials, they’ve found that sandblasting to 
roughen the surface works extremely well. To date, 
nearly a dozen polyethylene producers have adopted 
this technique. 

In the line of more conventional conveying equip- 
ment, Denver Equipment Co. has a belt conveyor that 
doubles as a solids classifier. Solids are separated ac- 
cording to particle size in a pool held by a trough in 
the belt at one end of the conveyor. 


MODERN BULK handling, including large-scale conveying, 
is a key factor in many modernization programs. 
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NEW EQUIPMENT 


HIGH-SPEED DIGITAL computers (704 below) feature 
new memory unit with 140,000 magnetic cores (above). 
A stored number is available in 12 x 10° sec. (IBM) 


Electronic Computation Comes of Age 


Now computer manufacturers are building ma- 
chines especially for engineering use. 

The computer center director for one of the largest 
compenies in the process industries has divided the 
areas of computer usage into these five classes: 

1. Operations Simulation—Economic studies to op- 
timize yields in over-all operations. 

2. Process Design—Day-to-day engineering design 
calculations. 

3. Process Dynamics Control—Automatic data log- 
ging, operating-guide computation. 

4. Pure Research—Studies in reaction kinetics, ther- 
modynamics, etc. 
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5. Information Retrieval—Classification and access 
to large volumes of technical data. 

Without making a detailed inventory of all the hard- 
ware now available to the engineer, here are some of 
the more recent advances. 

In analog computers, electronic amplifiers and com- 
ponents are replacing the wheels and the disks. There- 
fore, more accuracy can be built in. Generally, analog 
units are very satisfactory for solving certain classes 
of equations, such as those that involve differentials 
and time variations. 

Latest advance in digital hardware include transis- 
torized components, which reduce power and cooling 
requirements. Over-all speed of operation, memory or 
storage capacity and speed of access to the storage unit 
have all been greatly increased by several orders of 
magnitude. 

Applications of computers to process control are just 
being tried, though no on-line computer-controller has 
reached the commercial application stage. Most work 
so far has been directed toward computation of opera- 
tion guides, data logging, instrument monitoring and 
other sideline operations. 

Though computers are now used successfully to 
‘schedule and control certain mechanical operations on 
the assembly line or to plan, program or initiate and 
regulate rocket and missile tests, there’s more process 
information needed before computers may be entrusted 
to sole, absolute decision making in chemical opera- 
tions. The day will come, though. 


Big News Is In-Stream Instrumentation 


Instrumentation is now ready to solve the prob- 
lem of assured product quality. 


Outstanding instrumentation development of the 
past few years is the increasing use of in-stream proc- 
ess analyzers in chemical operations. These include 
methods such as infrared, mass spectrometery, vapor 
chromotography and radio-frequency spectroscopy. 

Basically, the in-stream analyzers provide continu- 
ous information on product quality. Hence the operator 
now can reset controls in several related systems if 
necessary to produce the optimum product. 

Although in-stream analyzers are priced in the tens 
of thousands of dollars, an increase of only a few per- 
cent in yield or product quality in continuous process 
plants more than pays for the equipment in a rela- 
tively short time. 

However, the in-stream analyzer does not retire all 
primary measuring devices for flow, temperature, pres- 
sure, etc.; and necessary equipment for primary meas- 
urement is being modified to provide continuous mon- 
itoring of specific variables and to provide continuous 
read-out either at the measuring point or at a remote 
point. 

For flow measurements, radioisotope tracer tech- 
niques are the newest development. In practice, a solu- 
tion of a radioactive salt is injected into the process 
stream and downstream Geiger counters interpret the 
flow. This technique can be used to measure flow rates 
in pipes without flow meters, to determine leak rates 
between cross ‘streams and to measure liquid entrain- 
ment in distillation towers. 
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Updating outmoded 
equipment and processes 
pays off in many ways. 

_ Major companies tell how. 


Five Cases for Modernization 


1. Multiproduct Plant 


Better use of personnel, equipment and real 
estate via thorough modernization of chlorine-based 
plants shows up in dollars and cents. 


Revamp of key facilities at Food Machinery and 
Chemical Corp., Westvaco Chlor-Alkali Div.’s chlorine- 
based plant complex at South Charleston, W. Va., has 
yielded a 26% across-the-board reduction in personnel. 
At the same time, output and quality of products have 
been raised, and real estate and building space released 
for future use. 

Modernizations and expansions thus far completed: 
A 460-ton/day chlorine plant accompanied by new brine 
treating facilities; a 200-ton/day carbon bisulfide 
plant; and a 100-ton/day carbon tetrachloride unit. 
Also, a 70-ton/day ammonia plant has been completed 
to upgrade byproduct hydrogen from the chlorine plant. 
This gas had previously been used as fuel. 

Still underway: 1957 to 1962 program for stream- 
lining the steam-power unit, whose 700,000-lb./hr. out- 
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put of steam supplies about half the plant’s electric 
power, as well as all its process steam needs. 

Plant Starts 5-Yr. Program—Core chlorine unit of 
the plant complex, which FMC acquired in 1948, was 
started back in World War I and reached substantial 
size in the ’30’s. Matching the fabulous but Topsy-like 
growth of the whole chemical industry over those 
years, additional capacity and new products had been 
tacked on as new demands developed. Located near 
excellent rail and water transport, and within a 500- 
mile radius of chemical-industry concentrations, the 
site soon yielded chloral, caustic potash, bromine and 
ethylene dibromide, in addition to those products 
already mentioned. 

Starting with this network of facilities built in 
stages over several decades, FMC tackled the job of 
updating and integrating the plant—not only equip- 
ment and processes, but also organization structure, 
technical strength, employee and community relations, 
and all the other factors that make for a sound plant. 
The results are now beginning to show, in both plant 
economics and a new “can-do” spirit. 
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Key principles in the 5-yr. modernization program: 
¢ Provide new processes where old ones were ob- 
solete. 

‘,e Centralize controls with maximum automatic in- 
strumentation. 

Convert batch operations to continuous when 
possible. 

¢ Conserve land and building area. 

Substitute largest available equipment for a 
multiplicity of smaller units. 

eImprove working conditions for all employees. 

e Maintain maximum continuous production dur- 
ing these radical changes. 

Changes in Bisulfide Unit—Westvaco began modern- 
izing at the point of greatest need, the carbon bisulfide 
plant, where operating cost was exceeding sales price 
in 1953. The old unit consisted of 100 retorts, hand- 
fed and hand-controlled. It produced 75 tons/day and 
demanded a labor force of 110, mostly unskilled. 

Begun in 1953 and expanded twice since, the new 
continuous plant, manned and maintained by 25 work- 
ers (most of them skilled), now makes 200 tons/day. 
Pipeline-fed by molten sulfur and methane, the process 
is highly automated. 

Work area is now only about 75% that of the previ- 
ous plant. Into the bargain, product quality went from 
commercial to as good as CP grade. 

Cell Modernization Pays Off—About one-third of the 
entire modernization cost has gone into refurbished 
chlorine and brine treating facilities. Here, manpower 
requirements were cut 40%, production upped 30%. 

In place of 5,000 small electrolytic cells of three dif- 
ferent varieties producing only 360 tons/day of chlo- 
rine, 400 of the largest Hooker Type S-3 cells now turn 
out 460 tons/day. And only two of the original three 
cell buildings are now in use. 

The new cells require less frequent reconditioning. 
More important, this reconditioning can be carried out 
by a single maintenance crew and a single set of facili- 
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CONTINUOUS brine treater (above) at FMC’s modernized Wes 
Alkali Div. now replaces outmoded batch brine tanks (right). 


tvaco Chior- 


ties in one central building. Previously, the three cell 
types had been handled in three separate buildings. 

Batch to Continuous—Once batch, the brine treating 
plant is now continuous, centralized in one area and 
centrally controlled. Brine is dosed with soda ash 
through the center well of a continuous Infilco settler 
to precipitate calcium and magnesium; then overflow 
is polish-filtered. 

The old carbon tetrachloride unit was started in the 
’20’s and operated at reasonably low cost. But by sub- 
stituting highly instrumented continuous chlorination 
of carbon bisulfide, double the previous batch capacity 
is now produced with much less equipment and space. 
Byproduct sulfur is recovered and recycled to the car- 
bon bisulfide plant, also by a Westvaco-designed con- 
tinuous process. With one exception, all other carbon 
tetrachloride producers chlorinate methane, which 
yields byproduct HCl, sometimes a disposal problem. 

Pulverized Coal on Way in—Siill in progress is mod- 
ernization of a steam plant that consists of seven 20- 
to 30-yr. old boilers. The chain-grate stoker boilers are 
being rebuilt so that cheaper pulverized coal can be 
used in all units. Air preheaters and fly-ash collectors 
are being installed where needed on older units. Ther- 
mal efficiency is up about 10% over the previous 70- 
75% range. And the new air-conditioned instrumenta- 
tion room with centralized automatic combustion 
control will require fewer operators and present more 
pleasant working conditions. 

Thus, FMC has capitalized on the cleaner, space- 
saving, larger-capacity process units, and at the same 
time has brought the whole plant more up-to-date by 
installing new personnel and public facilities: e.g. 
locker room, reception room, better-located air-condi- 
tioned operating offices, more paving, and liberal appli- 
cation of a color-coordinated painting scheme. As a 
result of this modernization program, indirect benefits 
are also showing up via boosts in both employee moral 
and company-community relations, 
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2. Multiprocess Plant 


Programmed modernization of equipment and 
processes converts a 1943 batch GR-S plant into an 
up-to-date continuous facility for producing 18 differ- 
ent types of rubber products. 


This fall, Goodrich-Gulf Chemicals, Inc., is winding 
up the final phases in its current program to retread a 
World War II GR-S (Government rubber—styrene) 
facility into a modern SBR (styrene-butadiene rub- 
ber) plant. 

Since its $11-million purchase of the largest (122,- 
000 long tons/yr.) American GR-S plant at Institute, 
W. Va., in February 1956, Goodrich-Gulf has added 
another $5 million in modernization to convert its 
speculation into a solid investment. In place of a 
defense-oriented 1943 facility, they now operate an 
up-to-date plant able to compete and, at times, even to 
lead the technological parade among synthetic rubber 
producers. 

Operating for the government, Institute produced: 
only three different types of rubber. Now, it turns out 
18 different types in a number of different packages 
to suit individual customer preference. Included are 
nine types in both the “hot” and “cold” rubber 
varieties. 

Much Is Hidden—Much of Goodrich-Gulf’s modern- 
ization lies hidden among such upgrading steps as 
adoption of more stainless steel to improve product 
quality. Rubber producers, for instance, now make 
crumb rubber that is essentially pure white. And 
Goodrich-Gulf feels that its careful avoidance of 
metallic contamination contributes mightily toward the 
high quality of its white crumb. 

Still More Is Visible—When you look for major evi- 
dence of where big chunks of Goodrich-Gulf’s modern- 
ization money went, two projects stand out quite 
clearly. 

Originally, their polymer plant was tied closely to a 
monomer facility, now owned by Union Carbide Chem- 
icals Co. Utilities were located in the monomer section 
of the complex. These included a steam-generating 
plant, supplies of city water, raw river water, fire pro- 
tection water, natural gas and power from the Ap- 
palachian Electric Power Co., through a substation 
operated by Carbide. 

According to conditions specified at the time the 
government sold the monomer facility, Carbide had 
to furnish these utilities to the polymer plant until 
midyear 1957. Because its own growing demands for 
steam would eventually take full boiler output, Carbide 
could not offer to extend this deadline, except at pro- 
hibitive cost. 

Thus, Goodrich-Gulf had to move fast to build its 
own steam plant. By June 1957, the company had 
completed and started up a $1.5-million steam plant 
containing two 50,000-Ib./hr. boilers. 

From Hot to Cold—During this same period, Good- 
rich-Gulf revamped one of the three hot polymerization 


lines to produce cold rubber (polymerized at 41 F.), 


and came on stream in January 1958. 

For the $2.5-million cost of this conversion, Good- 
rich-Gulf got a new 1,000-ton ammonia refrigeration 
system, together with all the piping linking it to the 
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polymerization reactors’ cooling coils (also part of 
the conversion). 

Insulation for this large, low-temperature system 
consists of Foamglas blocks, taped, coated and covered 
with thin aluminum sheet. Kettle jackets became 
insulators with addition of ground-cork filling, while 
external insulation protects the tops of the reaction 
vessels. 

From Batch to Continuous—In switching to cold 
polymerization, Goodrich-Guif added piping, pumps 
and valves to convert batch reactors to a continuous- 
flow system. And, addition of feeders and controls for 
maintaining continuous-process conditions tied to- 
gether the integrated process elements. Three new fin- 
ishing reactors rounded out the system. 

With the changeover to cold polymerization, they 
also added large makeup storage tanks, associated 
pumps and piping for handling rosin-acid soap. 

In the same area, Goodrich-Gulf engineers installed 
a roller-conveyor storage rack for para-menthane hy- 
droperoxide. Uphill end of the conveyor accepts incom- 
ing drums from the receiving platform. Drums for use 


CONSTRUCTION crews erect one of the stacks for Good- 
rich-Gulf Chemicals’ new 100,000-Ib./hr. steam plant. 
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are withdrawn from the lower end, assuring that the 
oldest stock is used first. 

New Look in Finishing—Improvements just being 
completed now will broaden the Goodrich-Gulf product 
lines. 

A new extruder-dryer machine cuts drying time for 
rubber crumb from an hour to a few minutes. Using 
vacuum drying following intensive mechanical squeez- 
ing, the 8,000-lb./hr. machine reduces moisture content 
of crumb from 50% to less than 4% during one pass. 

Product possesses a unique property of being par- 
tially “broken down” for compounding. Because much 
of the water is removed mechanically, soluble salts are 
carried away, producing lower-ash rubber. From an 
operating standpoint, the dryer can change from one 
type of rubber to another with little if any cleanup; 
maintenance is much less than for conventional con- 
veyor-dryers. 

A second modernization of finishing operations 
will be new equipment that produces crumb rubber in 
the form of discrete finished particles. Such gran- 


PART of a recovery process, new stripping column goes up 
at Goodrich-Gulf’s styrene-butadiene rubber plant. 


142 


ules will disperse with maximum ease in solvent when 
end use requires rubber solutions. 

In operation, crumb leaving a conventional conveyor- 
dryer drops through a disintegrator for reduction to 
$-ve-in. size before final cooling on a shaking cooler- 
conveyor. Talc, added through automatic proportion- 
ing equipment before disintegration and after cooling, 
keeps particles from agglomerating. Then automatic 
equipment weighs and packs the granules in fiber cases. 

Still another innovation introduced during modern- 
ization is a machine that wraps baled rubber in poly- 
ethylene film, and heat-seals the wrapper. Since poly- 
ethylene is compatible with rubber, the user doesn’t 
bother to unwrap the bale. He just mills the wrapped 
block. 

Modernization to Continue—Final capstones in 
Goodrich-Gulf’s modernization drive are the corporate 
Sales Service and New Product Development depart- 
ments, recently relocated at Institute. Plant Mgr. 
Fred Hands looks to these groups to keep Goodrich- 
Gulf rubber products growing at a rate that will nur- 
ture continual modernization. And before long, they 
could spark reactivation and modernization of the third 
and final polymerization line in this, the largest syn- 
thetic rubber plant in the U. S. 


3. Single-Process Plant (Inorganic) 


Caught in the squeeze of fast-changing tech- 
nology, Du Pont is revamping many of its sulfuric 
acid plants throughout the country. Here’s how it 
brought a small 16-man acid plant up to date. 


“More than 80% of Du Pont’s construction in 1958 
will be aimed at updating, modernizing or expanding 
the capacity of its existing plants,” states a Du Pont 
source, underlining the major role of modernization 
in that firm’s growth plans. Total bill for this stream- 
lining project during 1958 will run over $200 million. 

Typical of this extensive program is Du Pont’s over- 
hauling of its sulfuric acid facilities. Since 1947, 
seven plants throughout the country have been thor- 
oughly revamped to keep pace with the ever-changing 
technology of the chemical industry. Latest of these 
to get the spruce-up treatment was the small 16-man 
Ecorse Works, eight miles south of Detroit. 

At this plant, Du Pont found itself with a 30-year- 
old contact sulfuric acid process. There was no cen- 
tralized process control; many man-hours were spent 
tramping through the plant reading gages and “stick- 
ing” tanks. Quality was difficult to control in this out- 
moded unit because control points were so far apart. 
And operating costs were out of line with productivity. 

Du Pont’s remedy was drastic: The old unit was 
torn down and an entirely new facility erected in its 
place. The new plant, which went on stream early this 
year, was built around the Leonard-Monsanto contact 
process, and was engineered by Monsanto. Cost was 
“several million dollars’”—six times more than the old 
unit cost. Now capacity is 300 tons/day—three times 
greater than the dismantled unit. 

Main dividend reaped from modernization is the 
increased output with the same labor force, thus lower- 
ing operating cost per pound of product. Too, product 
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OPERATOR cleans process coolers at old Ecorse Works. 


quality was improved by centralizing process control 
at a single place. On the 18-ft. panelboard, 27 critical 
temperatures are indicated at the push of a button; 12 
points are monitored continuously. ’ 

And not the least of the benefits at the new plant 
are the improved working conditions. All through the 
plant, many back-breaking and time-consuming chores 
have been replaced by less arduous—and more produc- 
tive—tasks of operating automatic equipment and 
controls. 


4. Single-Process Plant (Lube Oil) 


Some modern equipment plus a new twist to an 
old process promises soon to cut operating costs, im- 
prove product quality and hike capacity at Shell’s 
lube-oil refining facilities in Wood River, II. 


Striking examples of expected benefits from modern- 
ization are those stemming from Shell Oil Co.’s ex- 
tensive program now underway at its Wood River, IIl., 
lube-oil refining facilities. Completion is scheduled for 
next June. 

Modernization, explains Shell, will not only boost 
over-all charge capacity by 50%, but will also hike 
lube-oil output by an impressive 100%. 

What’s more, Shell estimates that it saves roughly 
50% in capital costs by modernizing instead of build- 
ing a new plant from scratch. 

Key Process Switch—Although Shell’s entire pro- 
gram involves a number of major new units, simple 
modernization of one step—propane dewaxing—by 
itself adds a hefty 25% of the capacity boost. 

Dewaxing also figures in the key process switch that 
helps mightily in doubling output: Extraction of aro- 
matics in the new setup precedes dewaxing. In part, 
this profitable switch will be made possible by better 
processing earlier in the flow scheme—better fractiona- 
tion of lube stock and vastly improved deasphalting 
(which means that no propane will be needed for aro- 
matics extraction—see p. 54). 

Before Revamp—Previous process scheme was this: 
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NOW, new plant’s chlorinator eliminates fungus buildup. 


Waxy oil feed entered. the vacuum fractionator and 
split into four streams, including asphaltic bottoms. 
After the bottoms stream was deasphalted, the four 
lube stocks flowed to storage tanks to await further 
individual processing. 

This consisted of propane dewaxing followed by re- 
moval of sludge-forming aromatics via Duo-Sol solvent 
extraction. In this two-solvent countercurrent process, 
propane and phenol-cresylic acid tied up and removed 
sludge formers. Finally, raffinate from the Duo-Sol 
step was clay-contacted to produce the finished lube-oil 
product. 

Why Modernize?—When Shell began to think about 
expanding its operations, it uncovered an attractive 
array of new or improved processes. With these avail- 
able, common sense directed modernization of some of 
the existing facilities rather than new construction. 

Furthermore, to dewax earlier in the process seemed, 
in the light of the newly available processes, especially 
alluring. Removal of aromatics after propane dewax- 
ing meant that Shell was originally using more capacity 
than necessary to do the dewaxing job—aromatics 
were using up capacity, fouling the wax yield. 

So Shell is switching these operations. Aromatics 
removal will come first—by phenol extraction in high- 
speed centrifugal extractors, not by Duo-Sol. 

Less Water, More Propane—Chief equipment 
changes will be new units to remove troublesome water 
vapor, and to boost propane recovery capacity. 

High-pressure and low-pressure desiccant drums 
(two at each pressure, 40 in. dia. by 40 in. high) are 
being added to remove water that had been crystalliz- 
ing out, clogging heat exchangers and rotary wax 
filters. Also, use of nylon filter cloths instead of cotton 
media will improve filtration rate. And, a new kettle 
evaporator will add nearly 106,000 lb./hr. to propane 
recovery capacity. This unit will use 15-Ib. steam to 
vaporize propane at about 260 psig. 

Finally, further along in the process train, Shell is 
adding a new flash evaporator (spinning disk under 
vacuum) to remove last traces of moisture and light 
vapors. 
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ENGINEER and production supervisor team up to advise 
operator of the why’s and how’s of Baker’s modernization. 


5. Fine Chemicals Plant 


“Where and how much should we modernize?” 
Teamwork between line organizations and a new staff 
industrial engineering group answers this question 
for the J. T. Baker Chemical Co. 


About two years ago, the J. T. Baker Chemical Co. 
at Phillipsburg, N. J., decided to tackle the problem of 
cost reduction. Realizing that methods improvement 
by modernization was a means to this goal, Baker cre- 
ated a fully staffed Industrial Engineering Department 
(IED) to analyze and study processes and operations 
in close liaison with the line organizations. The phi- 
losophy of this approach, which involves active par- 
ticipation from all departments throughout the com- 
pany, avoids an ivory-tower technique in which a single 
staff department analyzes problems and makes recom- 
mendations to top management. 

Systematic Improvement Plan—Process by process, 
the manufacture of Baker’s many different chemicals is 
undergoing systematic study. Prime targets for unit 
cost reduction are materials, labor and overhead. 
Weapons of attack include practical-methods analysis, 
process-labor time measurement, control techniques 
and, eventually, standardization of operating pro- 
cedures. 

Procedure standardization involves several steps. 
Production people, with the assistance of IED, first 
define a standard operating procedure for each existing 
process. Subsequent improvements in processing tech- 
niques are evaluated, economically justified when nec- 
essary, and ultimately incorporated into a revised 


standard operating procedure. This spells out economi- 
cal material flow, process cycles, labor cycles, equipment 
utilization, production yield and production rate. 

Operating cost standards are then drawn up, and 
variances from standard are monitored, checked and 
corrected. The end results are cost improvement and 
plant modernization. 

Substantial Savings Follow—In the manufacture of 
one reagent-grade chemical, such a study led to the 
reapportionment of raw material feed. This saved 
more than $30,000 a year. It also increased produc- 
tion output by as much as 16%. 

Similar studies aim at allocating and defining oper- 
ating costs in the miscellaneous-chemicals department, 
which manufactures a wide variety of chemicals in ver- 
satile equipment. With better knowledge of these 
costs, the production of chemicals in specifically 
adapted equipment and layout units should produce 
substantial savings in labor, materials and overhead 
through elimination of bottlenecks, unnecessary steps, 
material waste and equipment idle time. 

Enter Automation—lIn the packaging of miscella- 
neous reagent acids, another IED study showed that 
automation of the filling line was in order. Previously, 
these materials were hand-bottled with a syphon, hand- 
labeled and loaded into cases. 

Now the bottles are machine-filled, machine-labeled 
and belt-conveyed to cases already stacked on pallets 
for transfer to storage. The change has reduced labor 
cost sharply and increased output tremendously. This 
modernization should pay for itself within a year. 

Just recently completed and now on its way to frui- 
tion is a program leading to automation of liquid- 
chemicals handling. More than 200 different liquid 
chemicals were heretofore packaged manually and 
stored under one roof. An IED study proved the feasi- 
bility of constructing a new warehouse to store the 
packaged products, and of converting the existing 
building to an automatic filling-labeling-packaging line. 

Construction crews have already started on the new 
warehouse; as soon as it is completed, the present 
building will undergo its transformation. The savings 
in labor and increase of cutput resulting from this 
modernization will more than meet the capital invest- 
ment involved. 

Still another program under study will most likely 
lead to the consolidation of servicing operations in a 
single building rather than in the scattered locations 
now being utilized. Equipment centralization, step- 
saving methods of materials handling and moderniza- 
tion of the facilities should result in lower costs, and 
should improve service to the manufacturing depart- 
ments. 

Gradually, IED studies will cover every phase of 
Baker’s operation, with a goal of further moderniza- 
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tion and still higher levels of plant efficiency. 


Available soon—Just circle Number 128 on your Reader Service Card for an extra copy of this 32-page Report (75¢) 


November 3, 1958--CuemicaL ENGINEERING 


» 
4 | 
| 
| | 
j | 


"PRACTICE... 


¢ 


Air supply 


Flow recorder-__] 
controller--~~ 


| 
an 
Bubble pine — plug voive 
— Regulator & gage 


Avoid Trouble in Using Your Parshall Flume 


This simple way of measuring and totalizing flow and taking 
proportional samples averts solids troubles in using a flume 


John M. Crocker and Keith Campbell 


Design Department, The Rust Engineering Co., Birmingham, Ala. 


In a recent paper mill installation 
we had the problem of measuring 
and integrating a large flow and 
taking periodic samples, using a 
Parshall flume. The flowing ma- 
terial contained suspended solids 
which would tend to settle out in a 
stilling well of conventional type, 
and would harden on a float if we 
were to use that type of equipment. 
In either case a false reading would 
be obtained. 

In addition to that, there is little 
space im the throat of a flume for 
a conventional cylinder-type sam- 
pler (so-called ‘“rocket-launcher’’) 
and our solution averted that prob- 
lem, too, along with the difficulties 
due to solids. 

The instrumentation consists of 
two main parts: A level recorder 
calibrated in terms of flow, which 
integrates the flow and at stated 
flow increments sends an electrical 
signal to a stepping switch; and 
a sampling system operated by sole- 
noid valves, actuated by signals 
from the stepping switch, which at 
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intervals picks up a sample from 
the flume and then directs a meas- 
ured volume of it to a sample tank. 

In a Parshall flume the flow rate 
varies as the 3/2 power of the head 
of liquid in the flume throat. The 
flow recorder-controller used is a 
level instrument of the type which 
measures the back-pressure signal 
from a bubble pipe in the stilling 
well of the flume. The instrument 
records directly on a 8/2 power 


-chart, thus eliminating the need for 


a costly instrument using cams. 

The flow recorder-controller is 
sized and calibrated by using in- 
formation from Bulletin 488, U. S. 
Department of Agriculture, Soil 
Conservation Service, “Improving 
the Distribution of Water to Farm- 
ers by Use of the Parshall Measur- 
ing Flume” (May 1945). Since the 
flow is recorded directly, it is a 
simple matter to integrate the flow 
in any convenient units. 

The integrator is provided with 
contacts which send an electrical 
impulse for each pre-set flow incre- 


ment to the stepping switch. The 
latter then controls the sampling 
setup which consists of an eductor, 
two solenoid air valves, two regu- 
lators and gages in the air system, 
a diaphragm-top plug valve and a 
small storage tank for the sample. 
These are piped up as shown in the 
diagram. In operation, a signal 
from the stepping switch actuates 
the first solenoid valve to supply 
air to the eductor, which then 
picks up a sample and recirculates 
it back to the flume. A second sig- 
nal then actuates the second sole- 
noid valve to put air pressure on the 
diaphragm-top plug valve, thus 
dumping the sample collected in a 
small section of sample pipe into 
the sample tank. 

The stepping switch is indexed, 
from a starting point, by the pre-set 
flow increment mentioned above un- 
til the desired number of gallons 
between samples has been reached. 
At this point the switch operates 
the solenoid air valve on the educ- 
tor. By means of jumpers on the 
switch contacts the signal can be 
held for two inpulses (more or less, 
depending on the length of sample 
pipe) to hold the valve open. 

After the eductor air valve has 
been de-energized, several impulses 


145 


Stepping Vent 
N 
Sompie tank 
pipe-—— 
~-Overfiow & return 
; 


PLANT NOTEBOOK .. . 


are allowed to index the switch 
while the sample line is draining, 
except for the small sample caught 
in the sample collector. At that 
point the sample-dump plug valve 
is energized for a two-impulse flow 
period. On the next impulse the 
switch automatically “homes” or 
resets itself by self-interruption to 
reset the cycle for the next sample. 

If the air-valve current require- 
ments exceed the rating of the 
switch contacts, auxiliary relays are 
necessary. The number of step con- 
tacts on the switch is determined 
by the number of thousands of gal- 


lons desired between samples. The 
switch should be connected “early” 
for a given number of gallons be- 
tween samples because of the other 
functions of the same switch, using 
impulses of the same cycle, which 
must be included in the total num- 
ber of impulses per sample. 

Cost of such measuring and sam- 
pling equipment is about one-third 
that for a conventional installation. 
This system requires little techni- 
cal knowledge for maintenance, 
takes little space and is being used 
successfully on effluent waste con- 
trol at the present time. 
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Pneumatic Conveyor Cools 
Hydrated Crystals 


Robert W. Moore 


Metallurgist, Attleboro Refining Co. 
Attleboro, Mass. 


We produce a fine, hydrated me- 
tallic sulfate salt which formerly 
was bagged directly from the dryer. 
This gave trouble with caking in 
the bags as the material cooled due 
to the high vapor pressure of the 
hydrated crystals at the dryer exit 
temperature of 140 F. 

Drying is accomplished by feed- 
ing the crystals through a vibrat- 
ing-screen type dryer with air pass- 
ing vertically upward through the 
moving bed. The crystals go into 
the dryer at ambient temperature 
with about 3% moisture and exit at 
140 F. with 4% moisture. 

The modification which elimi- 
nated this difficulty consisted in in- 
terposing a pneumatic conveying 
system between the dryer and the 
weighing and bagging equipment. 
Room air is the conveying medium. 
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To avoid drawing hot air from the 
dryer into the duct the crystals drop 
through a constricted chute which 
produces a choke effect. 

This arrangement reduces the 
product temperature to 90 to 100 
F., where vapor pressure is low 
enough to eliminate caking in the 
bags. The pneumatic system also 
eliminated a transfer system from 
dryer to bagging equipment. 


Tips on Maintaining 
Stainless Steel Ware 


Paul C. Ziemke 
Engineer, Clinton, Tenn. 


“Stainless,” as applied to stain- 
less steel ware, can be a bit mis- 
leading under some circumstances 
since. discoloration can occur from 
any of several causes. To keep stain- 
less tanks and kettles in good shape 
one must be prepared for a little 
simple maintenance. 


Stainless steel should be cleaned 
as often as deposits, stains from 
corrosives, or discolorations from 
excessive heat are noticed. Long de- 
lay means a bigger job; it would 
have required a minimum of effort 
if it had been handled as a routine 
matter. 

Initially, all that’s needed is hot 
soap suds combined with a little 
stainless steel polishing powder, ap- 
plied with a soft rag. For a more 
persistent stain or deposit, use 
stainless wool or a stainless steel 
wire brush. To use carbon steel wool 
invites trouble since minute frag- 
ments embed themselves in cracks 
and crevices, later leading to deeply 
ingrained rust stains that are most 
difficult to eradicate. 

It is smart to keep weldments and 
crevices scrupulously clean since 
discoloration tends to spread from 
neglected angles and joints. 

Sometimes discoloration can be 
traced to galvanic action caused by 
contact with dissimilar metals. 
Staining may come from prolonged 
contact with bromides, chlorides, 
iodides and cyanates, especially if 
acid. To prevent pitting, these ma- 
terials can be rendered alkaline, or 
the contact time reduced, with 
cleaning between uses of the equip- 
ment. 

While common salt ordinarily has 
little effect on stainless, it can cause 
pitting if allowed to sun-dry, with 
repeated wetting and drying. 

Local overheating from welding 
or a process mishap can cause seri- 
ous discoloration. The resulting 
stain can be taken off by the vigor- 
ous application of hot suds and 
stainless powder, applied with a 
stainless steel brush. 


NEXT ISSUE: Measure Gas Temperature With a Flow Meter 
By Donald S. Scott, Winner of the September Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Design Notebook. 
Each period’s winner will be an- 
nounced in the second following issue 
and published in the third or fourth 
following issue. 
$100 Annual Prize—At the end of 
each year the period winners will be 
rejudged and the year’s best awarded 
an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 
words, but illustrated if possible. Ac- 
ceptable non-winning articles will be 
published at space rates ($10 min.) 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with use- 
ful methods, data, calculations. Ad- 
dress Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 
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Today, Accuracy Demands the First Person 


[,my, me, mine 


An authority on chemical engineering reports ex- 


JOB 


EDITED R. F, FREMED 


plains why use of first person in technieal writing is not a 
question of style, but rather one of accuracy. 


Ethaline Cortelyou, Armour Research Foundation, Chicago, Il. 


Usually a technical education 
trains a student to work with num- 
bers and ideas, and very little time 
is devoted to learning to work with 
words. Although the engineering 
student is warned against overuse 
of the first person singular in his 
high school and freshman college 
English compositions, he is not for- 
bidden to use it. 

In his only other “creative” writ- 
ing—a few personal letters—he 
naturally writes in the first person, 
usually the first person singular, I. 

Therefore, it’s scarcely surpris- 
ing that he writes poor engineering 
reports when the rules are suddenly 
changed, and he is told that he must 
write in the third person, so that 
his reports will be truly scientific, 
objective and impersonal. 

His confusion is not decreased by 
reminders that reports written in 
the active voice have greater reader 
interest. If he tries to apply the two 


rules literally he may produce, “The 
authors determined the crush 
strength of 14 specimens.” 

But he is just as likely to come up 
with, “The specimen suffered re- 
peated blows without breaking.” 

Often he forgets the advice, 
“Make your sentences march by us- 
ing active verbs,” and writes in the 
passive voice. However, writing in 
the passive voice seems to produce 
naturally such gems as, “Heating 
with agitation, the sample was dis- 
solved.” 


Most Editors Agree 

I am sure that most editors of 
technical reports agree that it is 
easier for research men to write 
their reports in the first person ac- 
tive voice. After all, when a re- 
searcher talks about his work, he 
naturally says, “We tried” or “I 
added”. Indeed, some specialists 
have recommended allowing a man 
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to write in the first person and then 
having the editor convert to the 
impersonal third person. 

But why should anyone—either 
the author or the editor—have to 
convert to the third person? Why 
must technical reports be written 
in the third person? Because it is 
customary ? 

Early British scientists, with 
whose writings we so often un- 
favorably compare modern Ameri- 
can scientific writing, wrote in the 
first person—and in the first person 
singular, at that, because team re- 
search was less common then than 
it is today. 

When did we change and why? 
When I first started this crusade to 
make report writing easier by per- 
mitting use of the first person. I 
argued that our present style was 
a hold-over from the 50 years of 
German domination of chemistry. 
I assumed that British and Ameri- 
can chemists educated in Germany 
or by teachers who had studied 


there would adopt the more formal | 


German writing style. 

I reasoned that “One finds” and 
“One sees” would seem a trifle 
stilted to Americans who would be 
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inclined to use the passive “It is 
found” and “It can be seen” which 
the German “Man findet” and “Man 
steht” avoid. If this were true, the 
third-person or passive usage 
should have been common by 1900. 

However, this is not the case. By 
continued spot checking of the 
Proceedings of the Royal Society of 
London and of the Journal of the 
American Chemical Society, I found 
that our present style is about 35 
years old. In the matter of third- 
person usage, also, Americans 
adopted the practice before the 
British. 

Therefore, the argument of cus- 
tom is a rather specious one for for- 
bidding the use of the first person 
in scientific or engineering writing. 


Using “I” Can Mislead Reader 


It is not necessary to remind you 
that the first person has a plural 
and that, because most research to- 
day is team research, we would be 
used more frequently than I. 

The day of the lone wolf re- 
searcher is past, so that to report 
“We found that” or “We tested” 
would be normal usage and would 
not be resorting to the editorial we. 

Certainly the use of the first per- 
son should not be prohibited as im- 


Mrs. CORTELYOU is literary ana- 
lyst on the director’s staff at Ar- 
mour Research Foundation of II- 
linois Institute of Technology where 
she serves in an advisory capacity 
on all phases of technical documen- 
tation. Originally a research chem- 
ist and a college chemistry instruc- 
tor, she has specialized in chemistry 
and chemical engineering reports. 
Her industry experience was gained 
with Container Corp. of America, 
Indiana Steel Products, Kingsbury 
Ordnance Plant and the Manhattan 
Project (Univ. of Chicago). 
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modest or boasting, even when J 
must be used. “It was found that,” 
“It is concluded that” or “It was 
thought that” may seem to imply 
acceptance of an observation by 
more than just the men doing the 
research reported. 

It may be argued that the context 
of the report in which such expres- 
sions are used would indicate that 
the observations were those of only 
the research team, and, probably, 
this is usually true. But in the in- 
troduction or in other sections of 
general discussion in a report it 
may not be obvious whose opinions 
or observations are being cited. 


The Age of Contract Research 


Our times are not only an age 
of team research, they are also an 
age of contract research. Research 
organizations, like the Armour Re- 
search Foundation are not the only 
organizations doing research under 
contract. In many colleges, even 
one-man chemistry and chemical en- 
gineering departments may have re- 
search contracts. 

The government is the largest 
sponsor of contract research, and 
on large government contracts, a 
contractor may subcontract some of 
the research. Indeed, on some con- 
tracts there are subcontractors to 
subcontracts. Whatever its size, 
each contract and subcontract re- 
quires at least one report in which 
the sponsor expects conclusions and 
recommendations. 

Many research contracts do not 
involve any end items other than 
reports, so that, in effect, the spon- 
sors are paying the research organ- 
izations for conclusions and recom- 
mendations. Therefore, it is my 
opinion that in stating conclusions 
and recommendations the first per- 
son should be used; and the respons- 
ibilities of the research team should 
be acknowledged in the report by 
such usage as “We concluded that,” 
“We found that,” “In our opinion” 
and “We recommend that.” 

I consider it mandatory to use the 
first person and active voice in stat- 
ing conclusions and recommenda- 
tions for a sponsor even though the 
rest of a report may be written in 
the third person and in passive 
voice. 

I hope that I am not considered 
inconsistent when I say that I would 
not like to see a return to the use 
of the first person in describing 
step-by-step all the procedures fol- 
lowed. I prefer to use the third per- 


son in describing procedures and re- 
serve the first person for statements 
of opinion, conclusions, recommen- 
dations and unique observations. 
Certainly background informa- 
tion and discussion of work of 
others should be written in the third 
person. Verifiable experimental ob- 
servations also could be presented 
in the third person; however, it is 
more effective to use the first person 
in describing such observations as 
have not yet been verified by others. 


Makes Hedging Difficult 

One of the biggest, although 
often unexpressed, objections to the 
use of the first person probably is 
that its use makes hedging ex- 
tremely difficult. As you engineers 
say, “You have to stick your neck 
out, and you may get it chopped 
off.” 

Although an author might try to 
hide behind the anonymity of “It 
would seem that the probable cause 
of the discrepancies might be,” he 
would hesitate to write, “We sup- 
pose the discrepancies might be 
caused by.” To some authors it 
seems less damning to write, “The 
causes of these phenomena are not 
known,” rather than to write, “We 
don’t know what causes’ the 
phenomena.” 

An author may write, “It is be- 
lieved that” (unfortunately, he is 
more likely to write, “It is felt 
that’’) in the ostrich-like hope that 
if he later finds he was wrong the 
sponsor will assume that he is cor- 
recting a previously held miscon- 
ception. Therefore, I favor the use 
of the first person because it would 
force an author to acknowledge his 
own conclusions and his own short- 
comings. 

Writing in the first person ac- 
tive voice would meet these rules 
for writing more interesting tech- 
nical reports: 

¢ Use personal words. 

e Make subjects act. 

e Write short sentences. 
¢ Be specific. 

Much as I love an argument, I 
must confess to failing time and 
time again to get one when I have 
challenged even the most conserva- 
tive research administrators with 
this idea and immediately reminded 
them that the first person has a 
plural that would be properly used 
in reporting the results of team re- 
search. 


Condensed from paper presented at 
1958 San Francisco Meeting of ACS. 
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Offer New 


Punch card operated 


Read-out to auto- 
typewriter or tape 


Sequence batcher 
for manual programming 


Desk instrument we Desk instrument for 
for weighing weighing and printing 


Even Adapts to Present Mechanical Systems 


Fairbanks-Morse electronic control and instru- _ of a button. Or you can put the batching formula 
mentation permits remote location of weight ona punch card and do the whole job automati- 
recording instruments...assures automatic cally. 

balance detection...automatic ranging without Weight readings can be fed to automatic type- 
drop-weights...automatic zeroing...pushbutton writers, adding machines, tape punchers, etc. 


recording and much more. Chances are your present lever system can be 
This same electronic control of weight measure- _ converted to electronic operation. 
. ment can be employed to streamline your batch- For more information write today for new litera- 


ing operation. You can select precise quantities of | ture. Fairbanks, Morse & Co., 600 S. Michigan 
all materials...in proper sequence...at the push Avenue, Chicago 5, Illinois. 


) FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 
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Proved versatility for . . . 


. - - SMALL JOBS: worn centrifugals put back on the line 
after repair with metal-based plastic putty. 


. BIG JOBS, such as this corroded 40-ft.-high gas cooler 
repaired in place with novel plastic metals. 


Plastic Metals Minimize Plant Shutdowns 


Becoming popular in chemical plants, plastic and 
putty-like metals—used for repairing corroded process 
eyuipment—are greatly reducing costly downtime. 


Until recently there wasn’t 
much you could do with corroded, 
leaky process equipment except 
shut down, pull the unit out and 
repair it by the usual methods, 
or replace it. 

Now there are a number of 
techniques available for repair 
of large and small chemical 
equipment, requiring a minimum 
of downtime. In some cases re- 
pairs are carried out without 
any process interruption. 

For pipelines, there are the 
epoxy -impregnated glass - fiber 
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repair kits (Chem. Eng., Jan. 27, 
1958, p. 148). 

> Plastic Metals Gaining—And 
also gaining attention in the 
chemical industry are the metal 
plastic materials. 

These putty compounds, which 
harden after they are applied, 
are not entirely new. But their 
use has been limited to very 
small-scale equipment. A number 
of adventurous chemical com- 
panies are currently repairing 
large vessels, towers, pumps, 
compressors with metal putty. 
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The technique is a simple one. 
Equipment, particularly badly 
corroded equipment, can be re- 
paired in place. However, the 
area where you’re applying the 
putty must be thoroughly clean 
and dry. Heat is not necessary, 
so process solvent fumes don’t 
present a hazard during repair- 
ing operations. 

Some of these repairs are per- 
manent, others temporary until 
the equipment can be conveni- 
ently shut down. 
> Composition Important — The 
plastic- metal putty contains 
about 80% powdered metal, 20% 
plastic.* A curing agent is added 
to the putty just before applica- 
tion. Then the putty is put on a 


* A liquid material is also available. 
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handling tough corrosiv 
the production ure 


The Grand River Chemical Division of 


DEERE Company 
URCO pumps, valves, filters 


Durco process equipment has been the answer to many of the severe 
corrosives handling problems at Deere & Company’s Grand River 
Chemical Division. Durco Type F Valves, Series R Durcopumps, and 
Durco-Enzinger filtration equipment have smoothed the flow of urea 


by reducing down-time and lowering maintenance costs. 

For more than a hundred years, John Deere has been serving 
America by supplying farmers with the finest of materials and equip- 
ment. For nearly fifty years, the Duriron Company has been building 
and supplying the very best of chemical service equipment. 


THE DURIRON COMPANY, INC., DAYTON, OHIO 


Branch Offices: Baitimore, Boston, Buffalo, Chicago, Cleveland, Detroit, Houston, 
Knoxvilte, Los Angeles, New York, Pensacola, Philadelphia, and Pittsburgh 
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LARGE CORRODED areas: cover with 
wire mesh before applying metal putty. 


corroded surface with a knife or 
spatula. The patch cures and 
hardens in a few hours at room 
temperature and any excess can 
be removed by filing or grinding. 

There are two companies ac- 
tive in the production and ap- 
plication of plastic putties to 
chemical equipment. Smooth-On 
Manufacturing, Jersey City, 
N. J., makes an aluminum-pow- 
der-based putty using an epoxy 
resin. Devcon Corp., Danvers, 
Mass., makes a line of putties 
(powdered iron, steel, alumi- 
num). The plastic used is related 
to oxirane resins. Cost of the 
putties: around $2 to $3/Ib.t+ 
> New Lead Putty—Devcon has 
just introduced a new putty con- 
taining lead (94% lead, 6% 
plastic). They claim two hours 
after addition of a special hard- 
ening agent, the mixture be- 
comes tough and ductile, very 
simila. to lead itself. It looks 
promising for the repair of lead 
and lead-lined tanks. The putty 
should be less expensive, less 
dangerous and less time consum- 
ing than the usual lead-burning 
techniques. 

Also coming along are plastic 
brass and bronze compositions, 
now in the research stage. 
> Corrosion Resistance—As for 
corrosion resistance, laboratory 
and field tests show that the 
metal putties, particularly steel 
and aluminum, have excellent re- 
sistance to most solvents, stand 
up fairly weli to hydrochloric 
acid (100 and 50%) and 50% 
sulfuric, but fail against 100% 
sulfuric. 

Besides chemical equipment 
repair, metal putties have found 
a steadily increasing market in 
the metal working industry for 
repair of tools, jigs, dies, molds. 
In fact, they were originally de- 
veloped for this type of work. 

+ Narmco Resins and Coatings, Costa 
Mesa, Calif., makes a special putty 
which remains soft and putty-like after 


apettcatn. It is recommended for 
abrasive service. 
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Holes in castings are filled, 
broken molds repaired. 

Now the putties are used for 
repair of leaky 15,000 to 80,000 
barrel storage tanks, for build- 
ing up worn centrifugal cast-iron 
pumps, for repairing corroded 
gas-coolers and _ high-pressure 
pipelines. 

Devcon cites the case where a 
steel-containing putty was used 
to repair a vs-in. hole in a chemi- 
cal pipe line. The patch with- 
stood an internal pressure of 
15,000 psi. and repeated heating 
and cooling. 

Gulf Oil is reported using 
metal putty on riveted and 
welded storage tanks which were 
leaking along the side and bot- 
tom. Some of the holes, result- 
ing from corrosion, were ? to 8- 
in. long. 

First the tanks were thor- 
oughly wirebrushed and cleaned. 
Metal putty was applied to the 
small holes. Wire mesh was ap- 
plied to the large holes and putty 
trowelled into place over the wire. 
By this technique, Gulf avoided 
a costly job of replacing tank 
bottoms and roofs. 


New Ti-Alloys Stronger, 
More Resistant 


Things are looking up for ti- 
tanium. Another major producer 
—Mallory-Sharon—has devel- 
oped four radically new, high- 
strength titanium alloys. 

Crucible Steel previously an- 
nounced their new, easy-to-work 
titanium alloys (Chem. Eng., 
Aug. 11, 1958, p. 162). 

First of the new alloys, on 
which work began in 1955, is 
designated MST-24 Al-16V. This 
is composed of 24% aluminum 
and 16% vanadium. It can be 
easily worked in a low strength 
condition, and then age hardened 
or strengthened to high tensile 
strength. 

In its solution-treated form, 
the alloy ranges below 65,000 
psi. in yield strength, has uni- 
form elongation in excess of 
10%, permitting easy forming of 
sheet metal components. A sim- 
ple aging treatment increases 
the ultimate tensile strength to 
155,000-200,000 psi. Aging treat- 
ments have been developed which 
will produce any strength level 
within this range. 
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Mallory-Sharon metallurgists 
believe titanium MST-23 Al- 
16V will be competitive as a 
honeycomb structural material 
for use in aircraft. 

Two other highly significant 
factors contribute to this alloy’s 
use in honeycomb structures: its 
heat treatment cycle coincides 
with the brazing cycle for honey- 
comb structures, and the mate- 
rial has better ductility and is 
suited to continuous rolling proc- 
esses used to produce the foil 
necessary to make honeycomb. ' 
Available now in sheet, strip, 
bar, billet and wire, the new al- 
loy exhibits a high tolerance for 
hydrogen—at least 500 ppm. 
This is four times the existing 
hydrogen tolerance of present 
commercial alloys. 

Also, the alloy has shown bet- 
ter corrosion resistance than 
pure titanium in certain media. 
This is considered extremely im- 
portant by Mallory-Sharon engi- 
neers developing high-pressure 
tubing for use in acid or corro- 
sive media. 

A second alloy in the new 
group is MST 821, composed of 
8% aluminum, 2% columbium 
(niobium) and 1% tantalum. 
Covered by a specific as well as 
general alloy patent, it was de- 
veloped as a material which 
would be arc-weldable, yet still 
retaining high ultimate tensile 
strength and good ductility. It 
has excellent high temperature 
strength, expanding the useful 
temperature range of titanium 
alloys in this field by at least 
150 F. 

It’s predicted that this alloy 
will allow titanium to expand 
much further into the missile in- 
dustry, where weldability is a 
must. Its use as a forging mate- 
rial will also broaden uses in the 
new generation of jet engines, 
allowing additional use of tita- 
nium alloys farther back in jet 
engines for rotors and blades. 

Another of the new alloys is 
MST 185, which Mallory-Sharon 
metallurgists describe, at pres- 
ent, as still an experimental ma- 
terial. Its formulation is based 
on an alloy having high strength 
in the annealed condition. As 
such, it requires no additional 
heat treatment, and thus avoids 
the dimensional changes which 
occur in parts which must be 
heat-treated after forming. 


When a leading mid-western chemical company put 
their new plant into operation in 1955, they faced a 
problem with pump packings: To find a packing re- 
sistant to a combination of solvents, caustic and high 
temperature—with a minimum of shaft wear. 

“We tested one packing after another on our caustic 
pumps,” says the plant superintendent, “and found that 
U.S. Solvent Packing outlasted any other packing tested 
by as much as 10 to 1.” 

Result: No more morale-breaking “clean-up” sessions, 


Mechanical Goods Division 
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“We tested one packing after another... 
but only ‘U.S: could stand up;’ 


Rockefeller Center, New York 20, N.Y. 


Says CHEMICAL PLANT SUPERINTENDENT 


production is increased, personal injuries due to leaks 
have been reduced 75%, and there’s no need for re- 
scheduling due to breakdowns. 

A“U.S.” technician, of course, worked with engineers 
of the chemical company to develop the right packing 
for this particular requirement. That's part of the “U.S.” 


service, when needed. 
e e 


When you think of rubber, think of your “U.S.” Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


In Canada: Dominion Rubber Company, Ltd. 


US SOLVENT PACKINGS 
i 
| 
| 
ye 
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CORROSION FORUM... 


This same material, when age- 
hardened, has shown a high 
ultimate tensile strength, rang- 
ing as high as 260,000 psi., com- 
pared with steel at over 400,000 
psi. MS')' 185 has a heat treat- 
ment cycle compatible with hon- 
eycomb brazing cycles. 

Completing the string of new 
Mallory-Sharon titanium alloys 
is MST-3AI1-23V, composed of 
3% aluminum and 23% vana- 
dium. This material is the first 


titanium alloy specifically de- 
signed for high strength tubing. 
It is highly weldable and forma- 
ble, and stands alone among ti- 
tanium alloys in its resistance to 
corrosion. 

Tubing made from this alloy 
can be flared 50% or more— 
equivalent strength commer- 
cially pure titanium tubing can 
be flared only 15%. By suitable 
age-hardening treatment, MST- 
3Al-24V tubing can be strength- 


The largest zirconium ingot 
ever formed—6,700 lb.—has been 
melted by Mallory-Sharon at 
Niles, Ohio. 

Made from zirconium sponge 
(sodium reduction process), the 
huge ingot will have a big effect 
on cost of sheet and strip zir- 
conium. 


Giant Zr Ingots to Yield Low-Cost Mill Products 


Mallory-Sharon engineers pre- 
dict use of giant ingots may 
make possible 10-15% savings in 
strip costs at the mill. 

The ingot above is suitable for 
a continuous blooming mill, 
while the usual 1,000 to 2,000 Ib. 
ingots are used primarily in 
forging. 
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ened after fabrication to an ulti- 


_mate strength of 120,000 to 


130,000 psi. 

With the exception of MST 
185, all these alloys are now 
available in standard mill shapes 
and forms. 


Brighter Atomic Future 
For Aluminum Alloys? 


The future of aluminum as a 
material in pressurized-water re- 
actors looks very much brighter 
than it did several years ago, 
according to a recent report by 
W. E. Berry and F. W. Fink of 
Battelle Memorial Institute for 
the AEC (Nuclear Technology 
Briefs No. T1-8). 

Commercially pure aluminum 
(1100) sheet costs 45¢/lb., about 
1/60 that of Zircaloy-2. For this 
reason much attention has been 
focused on aluminum as a reactor 
cladding material, say the 
authors. But while it has low 
thermal neutron cross-section, is 
corrosion resistant and easily 
fabricated, it has two major 
drawbacks: low strength at 
power reactor temperatures and 
poor corrosion resistance in 
high-purity, high-temperature 
water. 

Much of the atomic work go- 


* ing on now centers around im- 


proving aluminum’s corrosion 
resistance. 

A number of atomic labora- 
tories are investigating newly 
developed aluminum alloys, in- 
cluding Argonne, Knolls Atomic 
Power, Hanford, Bettis Atom 
Power and Canada’s Chalk River 
installation. Extensively evalu- 
ated are M-388 and M-400 alloys 
containing nickel, iron and sili- 
con. And X-2219, containing 
iron, silicon, copper, manganese, 
vanadium and zirconium. 

To date corrosion resistance is 
not as good as Zircaloy-2. At 
550 F., M-388 corrodes at the 
rate of 1.0 mil/yr., X 2219 at 1.7 
mil/yr. Corresponding rate for 
Zircaloy-2 is 0.03 mil/yr. At 600 
F. corrosion is 3 to 6 mil/yr. for 
M-388, X-2219 has a 4.2 mil/yr. 
rate, while Zircaloy-2 has a low 
rate of 0.04. 

Nevertheless the work is en- 
couraging, since the new alumi- 
num alloys are a big improve- 
ment over unalloyed aluminum 
metal. 
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Corrosion-resistant 


P.D.* Pump 
300 G.P.M. 


Ever-growing production demands by industries re- | 


quiring corrosion-resistant positive displacement pumps, 
led WAUKESHA Engineers to develop this enormous- 
ly thirsty addition to the WAUKESHA family. 

If there are higher capacity pumps of this type, we’ve 
never heard of them. 


The 300 G.P.M capacity is the maximum. 285 
G.P.M. is against 100 p.s.i. 200 G.P.M. is against 
150 p.s.i. Against pressures of 100 p.s.i., this youthful 
giant will faithfully deliver any of these capacities. 


And despite this extraordinary pumping production, 
the new WAUKESHA is only 17 inches high .. . 
plenty of clearance with minimum floor space required. 
Super-capacity is gained by large inlet and outlet ports 
(4 inches in diameter) — a larger impellor, yet a sur- 
prisingly small increase in over-all dimensions. 


FOUNDRY COMPANY 


Dept.U-11, WAUKESHA, WISCONSIN 


capacity... 


*Positive Displacement 


® With the new WAUKESHA 200 D.O. 


Pump you readily meet today’s pro- 
duction requirements with capacity- 
provision for your future expansion. 


© For pumping lines that may need 


protection against sudden high back 
pressures, or with accurate deliv- 
ered capacity into filler bowls the 
new WAUKESHA 200 D.O. can be 
furnished with a vented cover. 


® In fact, all the user-benefits, all the 


engineering efficiencies, all the new 
sealing improvements provided by 
the WAUKESHA PUMP family are 
yours in the new WAUKESHA 200 
‘D.O. 


Send for the Bulletin 
describing the new 
WAUKESHA No. 200 
D.O. corrosion-resistant 
Pump. Just a 
will do. 


et moderate _ 
af 
He 
- 
& 
bs 
ONLY 
| 


FIRMS IN THE NEWS 


November’s Top Projects: 


A. LABINE 


Celgar Development Co. has process study under way for 
its $30-million pulp mill near Castlegar in Canada’s Arrow 
Lakes region. Construction is expected to move into high 


gear next spring. 


Dow Badische Chemical Co. is starting site preparation for 
its acetylene chemicals plant located next to Dow’s Plant B in 
Freeport, Tex. Target onstream date: End of 1959. 


Stauffer plans to have a “multimillion-pound facility” at Rich- 
mond, Calif., in production by next January to turn out its 


new selective herbicide, Eptam 


Air Reduction Co. and Mastic Tile Corp. of America are join- 
ing forces to produce vinyl chloride monomer and polymer in 
a new $10-million plant at Calvert City, Ky. Blaw-Knox is 
handling design and construction; completion is set for early 


1960. 


Dow Chemical has added a $500,- 
000 semicommercial plant at 
Midland, Mich., to provide a 
ready source of specialty or- 
ganic chemicals and to cut down 
the time lag between the labora- 
tory and full-scale production. 
Facility is a versatile collection 
of process equipment that can 
be converted to handle a wide 
range of products and processes. 


American Cyanamid is ready to 
start commercial production of 
its Creslan acrylic fiber at a $25- 
million plant near Pensacola, 
Fla. Plant is rated at 27 million 
lb./yr. 


Stauffer has doubled production 
capacity at Henderson, Nev., for 
its insecticide-miticide, Trithion. 
Firm’s first Trithion plant came 
on stream at Henderson just last 
April. 


Callery Chemical Co. officially dedi- 
cated its $38-million high-energy 
fuel plant at Muskogee, Okla., 
on Nov. 1. Plant turns out boron- 
based HiCal fuel for the Navy. 


Standard Oil of California has 
awarded contract to Fluor Corp. 
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for alkylation and isomerizaticn 
units for Stancal’s Richmond, 
Calif., refinery. Units, together 
with 55,000-bbl./day catalytic 
cracker already under construc- 
tion by Fluor, are slated to 
swing on stream néxt spring. 


Linde is giving midwestern oxygen 


capacity another boost with a 
130-ton/day oxygen plant firm is 
building for the Middletown, 
Ohio, Works of Armco Steel 
Corp. 


Petroleum Chemical’s 200-million- 


lb./yr. ethylene plant at Lake 
Charles, La. has gone on 
stream; plant also produces 
propylene. Unit is linked by 30- 
mi. pipeline to Du Pont and 
Spencer Chemical plants at 
Orange, Tex., with about half of 
plant’s output ticketed for the 
pipeline. At the same time, the 
$11-million ethylene glycol plant 
at Lake Charles that P.C.I. de- 
signed and will operate for Cal- 
casieu Chemical went on stream. 
Annual capacity: 8 million gal. 


British American Oil’s $25-million 


gas processing and sulfur plant 
at Pincher Creek, Alta., has be- 


to stay 
ahead... 


MODERNIZE! 


NEW brochure of ideas 


for modernizing 


This booklet is based on the premise 
that modernization can start anywhere 
in your plant. i can be a single machine 


or operation . ... a better way of getting 
variable speed . a faster way to braze 

. or a newly available replacement. In 
fact, this type of updating is far more 
common than the sweeping change. 
Get a copy of “59 ideas for moderniza- 
tion in ’59” from your nearby A-C office 
or write Allis-Chalmers, Industries 
Group, Milwaukee 1, Wisconsin. 


Examples of updating! 


New motor development Electrical modernization 
may li des placing substa- 

you've been ‘paying for tions close to machines 
protected motors. being served. 


ALLIS-CHALMERS 


A-5850 
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Plan 
to stay 
ahead... 


‘MODERNIZE! 


Effective cooling — closed recirculating air 
system features air-to-water heat exchange 
and delivers same amount of cooling air to 
each diode. Air is sealed in, Direct air cool- 
ing system also available. 


A-5817 


Two 100-kw, 250-volt silicon rectifiers installed in in- 
dustrial service. Semi-conductor rectifiers are simple in 
‘operation and maintenance, require little floor space. 


Only application experience 
like this can give you 
highest conversion efficiency 


High power conversion efficiency at 
low cost is the major advantage of 
the semi-conductor rectifier. But this 
high efficiency — as high as 95% — 
can be obtained only when the unit 
is correctly applied. 

Allis-Chalmers 30 years of experi- 
ence in developing, manufacturing 
and applying rectifiers assures you 
of the highest conversion efficiency. 
This background of experience, plus 
vast research and engineering facili- 
ties, is available for a thorough 
analysis of your requirements. Then, 


specific, unbiased equipment recom- 
mendations are made — dictated 
solely by your requirements — be- 
cause Allis-Chalmers makes all types 
of rectifiers. 

Every semi-conductor rectifier in- 
stalled by Allis-Chalmers has per- 
formed to the complete satisfaction 
of the user. Your local A-C man can 
tell you how a semi-conductor recti- 
fier can be applied profitably to your 
operations. Call him. Or write Allis- 
Chalmers, Industrial Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


By 
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oust it with a 
Dow Corning SILICONE DEFOAMER! 


When foam moves in, efficiency moves out . . . production goes 
down! Costs go up! If foam is hogging space in your plant, 
knock it down with Dow Corning SILICONE DEFOAMERS .. . 
most versatile and effective foam killers made! 


250,000 lb vat dye solution 
125,000 lb asphalt 
62,500 lb hypo fix and film developer 


FREE SAMPLE! Make your own test. Return coupon below for generous trial sample of o 
Dow Corning SILICONE DEFOAMER. No obligation, of course. 


loz 
kills foam in: 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


i oi system. 
i TITLE A system. 


Fond ered 
§ company 


§ crry ZONE STATE 


FIRMS ... 


gun delivering processed gas to 
the Alberta Gas trunk line for 
line fill and test purposes. This 
is the first in a series of steps 
that will link the Pincher Creek 
field with eastern markets. 


General Electric has started up a 


new semiworks plant at Pitts- 
field, Mass., to produce develop- 
ment quantities of its polycar- 
bonate resin, Lexan. Plant is 
also designed to furnish data for 
commercial plant design. 


Derby Refining will install a 1,700- 


bbl./day HF alkylation unit at 
its Wichita., Kan., refinery. Con- 
tract with Procon calls for com- 
pletion by May 1959. 


Continental Carbon announces 


plans to expand its Ponca City, 
Okla., carbon plant by 50%. 
Completion is scheduled for fall, 
1959; annual capacity will be 75 
million lb. of all grades of fur- 
nace black. 


Fluor Corp. has landed a $2-million 


contract from Pacific Supply Co- 
operative to engineer and con- 
struct product tankage, piping, 
utilities and office-shop building 
for Pacific’s new 15,000-bbl./day 
refinery at Vancouver, Wash. 


Du Pont’s newly formed Belgian 


subsidiary, Du Pont de Nemours 
(Belgium) §.A., is building a 
plant 12 mi. north of Brussels to 
manufacture paints. Plant, 
which will employ about 100 
workers, was prompted by wider 
trade opportunities under Euro- 
pean common market treaty. 


Sherwin-Williams plans to add 12,- 


000 sq. ft. manufacturing space 
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1. The heater 


The expertly crafted enclosure tells you — 
here’s quality. Operating convenience is 
immediately apparent in the eye-level group- 
ing of controls. Protective interlocks are 
representative of many safety features. And 
behind the easy-access doors you’ll find en- 
gineering, workmanship and components 
that mean standout performance and de- 
pendability. For example, the water-cooled 
oscillator is built for 5000 hours of service. 
The heavy-duty plate transformer has a 
large reserve capacity. Clean wiring arrange- 
ments, bakelite standoff, ceramic coils, 
sturdy relays are just a few more reasons 
why the Allis-Chalmers dielectric heater is 
preferred equipment. 


A-5774 


complete satisfaction in 
dielectric heating 


ALLIS-CHALMERS 


"MODER 


2. The manufacturer 


When you specifiy Allis-Chalmers, skilled 
electronic engineers help plan the most effi- 
cient use of your dielectric heating. The 
modern A-C laboratory is at your disposal 
for material testing. Services include the 
design of work-handling equipment. Instal- 
latior. is supervised by a trained field engi- 
neer. Periodic checkup and emergency 
maintenance service are also supplied by 
Allis-Chalmers regional offices conveniently 
located near you. 

See your Allis-Chalmers representative for 
complete details or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 
1, Wisconsin. Ask for Bulletin 15B6431C. 


| 
Here’s double assurance o . 
y 
‘ 
+ 
| 7 
\ to stey 
* 4 
3 
Sey 


TOP PRODUCTIVITY FROM 
MINIMUM POWER CONSUMPTION 


- with NETTCO Engineered Agitation! 


ELIMINATE UNSATISFACTORY AGITATION, high power costs, 
and excessive maintenance ‘vith Nettco “process-rated” agitators. 
Standardized components (motor, drive, shaft, stirrer) can be 
combined to meet your exact size, speed, HP, and other process 
specifications. Check these Model T features . . . 

Minimum moving parts in compact, fully enclosed housing 
Interchangeable ratios from 6.25:1 to 100:1 

Dust, fume, and moisture-proof 

Complete range of speeds 

Anti-friction bearings throughout, quiet operation 

Splash lubrication — oil trapped against leakage 

Large diameter “stepped” vertical shaft 

Widely spaced, oversized Timken bearings 

Model WT units (worm gear reduction drives) offer ratios 
from 3.5:1 to 68:1 and can also be “processed-rated” to your 
specifications for greater savings and dependable, uninterrupted 
service. Ask Nettco agitation engineers for recommendations. 
Request Bulletin 551 and data sheet from New England Tank 
& Tower Company, 87 Tileston Street, Everett 49, Mass. 


FREE LITERATURE 


Please send me the following literature: 
0 Tank Top Agitators—Bulletin 551 0 Pipeline-Flomix®—Bulletin 531 
C0) Pertable & Tripod Mixers—Spec. Sheets [] Side Entering—Bulletin 532 
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to firm’s Cleveland, Ohio, paint 
plant. Total project cost will 
run around $120,000. 


American Cyanamid is now in 


continuous production of am- 
monium nitrate at a new plant 
in New Castle, Pa., marking com- 
pletion of firm’s industrial ex- 
plosives rebuilding and expan- 
sion program. Above, New 
Castle operator blends _nitro- 
glycerin, nitrocotton and dope in 
wooden mixer to make dynamite. 


Allis-Chalmers has completed a 


new combination engineering 
and research and development 
building near company’s West 
Allis, Wis., Works. When in full 
operation, the new Greendale 
laboratories will house around 
200 employees. 


American Cyanamid’s Dutch sub- 


sidiary, Cyanamid-Ketjen, N.V. 
(jointly owned with Ketjen, Am- 
sterdam}), has started production 
of platinum Ultraforming cata- 
lysts in a new plant in Amster- 
dam under license from Stand- 
ard Oil of Indiana. 


Lummus Co. of Canada was major 


contractor on a new 5,400-bbl./ 
day catalytic reforming unit now 
on stream at British American 
Oil Co.’s Moose Jaw, Sask., re- 
finery. 


Standard Steel Corp., Los Angeles, 


has opened new $500,000 manu- 
facturing and engineering facili- 
ties for alloy fabrication. Firm’s 
new Cryogenics Div. will fabri- 
cate low-temperature ‘rocket- 
fuel tanks for missile industry. 


Pulp & Paper Research Institute 


of Canada’s new $2.3-million re- 
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search laboratories near Mon- 
treal are now in operation. The 
Institute is supported jointly by 
Canadian Government, the pulp 
and paper industry, and McGill 
Univ. 


Westinghouse has placed a com- 
pletely integrated high-tempera- 
ture induction melting, sintering 
and pressing facility in opera- 
tion at East Pittsburgh, Pa., to 

implement firm’s ceramic re- 

search and development pro- 


MERGERS 7; 
ACQUISITIONS 


Vick Chemical’s cosmetic interests 
(including Prince Matchabelli, 
Inc.) has been sold to Chese- 

brough-Pond’s for an undis- 

closed amount of cash. 


Johns-Manville Corp. has proposed 

a merger with L.O.F. Glass 
Fibers Co.; an L.O.F.  stock- 
holders’ meeting is being called 
to ratify the plan. 


Flintkote Co. is negotiating for ac- 
quisition of Orangeburg Mfg. 
Co., Orangeburg, N. Y. Orange- 
burg manufactures bituminized 
fiber sewer and drain pipe and 

electrical conduits for under- 

ground installations. 


National Cylinder Gas Interna- 
tional, subsidiary of Chemetron 
Corp., has acquired a substantial 
interest in five industrial gas 


firms in Mexico. Construction of 


| 
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MODERNIZING? 
Check 


FOR ALL YOUR NEEDS 


CONDENSERS 

PIPE COILS 

SHELL-ICE MAKERS 

VALVES & FITTINGS 

ICE RESERVE UNITS 

AIR HANDLING UNITS 

SHELL & TUBE COOLERS 

“ECLIPSE” COMPRESSORS 

HEAVY-DUTY COMPRESSORS 

QUICK-FREEZING SYSTEMS 

“INSTANT” WATER COOLERS 

MULTI-STAGE COMPRESSOR SYSTEMS 

LOW PRESSURE REFRIGERATION UNITS 

AUTOMATIC CONTROLS & DEFROSTING SYSTEMS 

COMPLETELY ENGINEERED SYSTEMS, 
DELIVERED AND INSTALLED 


re 


It is a proven fact that today's 
semi- and full-automatic equip- 
ment soon saves enough to pay 
for itself. 


Whatever the refrigeration re- 
| quirements of your plant—quick 
Frick Evprati Condensers Save Up To nea Of The freezing, ice making, cold storage, 
humidity control, low tempera- 
tures, condensing, air condition- 
ing, or any process cooling . . 
Frick engineers will help you mod- 
ernize your present system or de- 
sign one to meet your needs. 
Frick refrigeration equipment is 
Pints, world renowned for a long trouble 
; free life of dependable operation. 
Many Frick compressors have been 
in operation for over 40 years. 


CALL your nearest Frick Branch of 
Distributor today. Or write direct 
to 


Frick Shell-lce—Clear Solid Pieces of Curved E 
ice. Made Automatically, Without Snow or eee i 
Waste. _WAYNESBORO, PENNA. U.S.A. 
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Mexico’s first liquid argon plant 
has already been started by one 
of the five, Argon de Monterrey. 
Other companies: Cia. Procuc- 
tora de Oxigeno, Electrodos 
Monterrey, Oxigeno de Chihua- 
hua, and Gases y Electrodos. 


Consolidated Metal Products Corp., 
Albany, N. Y., has purchased 
the Waldale Research Co. of 
Pasadena, Calif., manufacturer 
of electronic strain measuring 
devices and pressure measuring 
systems used in missile and 
rocket field. 


Corn Products Refining Co. and 
The Best Foods, Inc., have 
merged, forming a new company 
called Corn Products Co. Total 
annual sales of the new firm is 
over $600 million. 


Reichhold Chemicals is establish- 
ing, along with several Hong 
Kong industrialists, a Hong 
Kong affiliate to manufacture 
firm’s entire line of industrial 
synthetic resins. Plans are un- 
der way for a two-story plant 
that will be in production by 
spring of 1959. 


Glass Beads Corp., new corporation 
with headquarters in Latrobe, 
Pa., has begun production of 
glass sealing beads used in mak- 
ing electrical assemblies. 


Chemetron has established a field 
technical sales and service office 
for Girdler catalysts in Houston, 
Tex. Address: 4007 Bellaire 
Blvd. 


Microchemical Specialties Co., 
manufacturer of quartz and 
glass ultra-micro apparatus, has 
moved to 1825 Eastshore High- 
way, Berkeley, Calif. 
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American Institute of Chemical En- 
North Jersey Section, 

opic: Engineering Education, 
General Chemical Division, Allied 


Chem. & Dye. 
Noy, 4 Morristown, N. J. 


Society of Plastics Engineers, Phila- 
ia Section, Advances 
in ‘Injection Mold Sheraton 


Philadelphia, Pa. 


National Academy of Sciences, fall 
* meeting, University of California. 
Nov. 6-7 Berkeley, Calif. 


American Petroleum Institute, 35th 
annual meeting; Conrad-Hilton, 
Palmer House, Congress Hotels. 


Nov. 10-13 Chicago, Tl. 

Chemical Market Research Assn., 

Sheraton-Ten- 
c 

ov. els Albany, N. Y. 


Society of Plastics Engineers, South 
ne Section, Topic: Plastic 
Trends in Building Construction, 
Hotel. 
Noy. 1 Los Angeies, Calif. 


National Assn. of Corrosion Engi- 
neers, Western Region Meeting, 
Hotel Statler. 

Nov. 17-19 Los Angeles, Calif. 

Society of Plastics Industry, 8th. Na- 
tional Plastics Exposition, Morrison 
ag and Chicago Amphitheatre. 


Nov. 17-21 Chicago, Ill. 
Society of Plastics Industry, 8th Na- 
tional Plastics ition, Morri- 
son Hotel and icago Amphi- 
theater. 
Nov. 17-21 Chicago, Il. 


Department of Health, Education 
and Welfare, National Conference 
on Air Pollution, Sheraton Park 
Hotel. 
Nov. 18-20 Washington, D. C. 

Commercial Chemical Development 
Assn.-National Agricultural Chem- 
icals Assn. Lord Baltimore Hotel, 
Baltimore and Beltsville Research 
Center. 
Nov. 20-21 Beltsville, Md. 

Manufacturing Chemists Assn., 8th 
semiannual meeting, Hotel Statler. 
Nev. 25 New York, N. Y. 


American Society of Mechanical En- 
gineers, 23rd National Power Ex- 
New York Coliseum. 

1-5 New York, N. Y. 


Agricultural Ammonia Institute, an- 
nual convention, Hotel. 
. 3-5 Chicago, Til. 


‘Assn 48th annual Manufacturers 
annual meeting, Com- 
Hote 


Dec. 9-11 New York, N. Y. 
American Nuclear Society, (hmm 
Sheraton-C Hotel. 
Detroit, Mich. 


American Assn. for the Advancement 
of Science, annual meeting, Hotel 


Washington, D. C. 


Omega Loss-in-Weight — 


Feeding Systems cut (sis, 
improve quality, and increase production 


The new Rohm & Haas plant at Deer 
Park, Texas, has a critical continuous proc- 
ess which demands accurate feeding of all 
components for its successful operation. 
After a survey of available continuous 
feeding equipment, their engineering de- 
partment selected Omega Loss-in-Weight 
Feeding Systems to control the feed of the 
key liquid component into the process. 
Here’s why they made this selection: 


Accuracy—The Omega Loss-in-Weight 
Feeding Systems provide guaran- 
teed accuracy of +4% by weight 
of set feed rate. 


Remote Control—from central panel com- 
plete with printed record 


Control-loop—with feedback and memory 
features. 


Explosion-proof—a fully protected sys- 
tem. 


The Omega Feeding Systems have am- 
ply proven themselves in over a year’s 
operation. Benefits are: 

—Better quality control 

—Savings in valuable process materials 
—lIncreased production 

—Safer working conditions 


Write for Bulletin 32-R2 describing 


. Omega Continuous Loss-in-Weight Feed- 


ing Systems for liquids and dry materials. 


B-I-F, Industries, Inc., Dept. 1, 369 Har- 
ris Ave., Providence 1, R. I. 


BUILDERS-PROVIDENCE - 


B-I-F “INDUSTRIES 


PROPORTIONEERS - 


OMEGA 
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Everyone tells a story of Savings 


SOLKA-FLOC! 


no loss of cake due to pressure drop, 
no abrasion of pulps and valves, mini- 
mum retention of filtrate in filter cake. 


This versatile, finely-divided cellulose 
has so many applications. For exam- 
ple: 

... as a processing aid, filler, bind- 
er or extender in Rubber, Plas- 
tics, Pharmaceuticals. 

... as an adsorbent in Chromatog- 
raphy. 

... in the manufacture of Chemical 
Derivatives of Cellulose 

...and—AS A FILTER AID 


In this application SOLKA-FLOC gives 
you greater, more economical volume 
of clarified filtrate because its finely 
divided particles trap the tiniest of 
suspended solids. It makes a stable 
pre-coat, does not “bleed” and there’s 
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SOLKA-FLOC effectively adsorbs 
many metals such as iron, copper and 
other impurities and can be burned 
to recover valuable solids. Let us show 
you how SOLKA-FLOc* will do a better 
job for you in your product or your 
process. Address Dept.DF-1lat our 
Boston office. 


BROWN [ig COMPANY 


Berlin, New Hampshire 
General Sales Office: 
150 Causeway Street, Boston 14, Mass. 


*Sold in Canada by Brown Forest Products, Ltd., 
Montreal, Que. (Alpha-Floc) 


NEW EQUIPMENT .. . 


(Continued from p. 76) 


Continuous Reaetor 


Combines mixing with con- 
trolled heat transfer. 


Known as the Flowmaster 
reactor, a new continuous proc- 
essing machine combines con- 
tinuous mixing with accurate 
process temperature control. 
Essentially, the reactor consists 
of a set of beaters mounted on 
a common shaft that passes 
through a series of fixed heat 
transfer plates. The beaters, 
spaced evenly between the 
transfer plates, intensively mix 
all reactants flowing through 
the plate channels. In addition 
to mixing, beater action pro- 
motes excellent heat transfer 
rates. 

Two standard-size plates are 
available— 11 and 18 in. across. 
Fluid circulating through the 
plates transfers heat to or away 
from the reactants; or, if de- 
sired, the plates also come with 
electrical heating elements. 
Standard operating tempera- 
tures vary from 32 to 400 F., 
pressures to 350 psig. Special 
models boost these limits to 
750 F. and 1,000 psi—Chemical 
Machinery Div., Baker Perkins, 
Inc., Saginaw, Mich. 164A 


Fork Lift Truek 


Power from engine goes to 
axle via generator. 


Employing the Dynamotive 
drive principle, a new line of 
fork lift trucks offers low costs 
of operation and maintenance. 
Gasoline engines on Dynamotive 
trucks transmit power through 
a variable-voltage generator to 
a matched, d.c., series-wound 
electric drive motor. Since there 
is no direct mechanical coupling 
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between engine and drive axle, 
transmission of road shock is 
avoided—maintenance costs are 
thus kept low. Elimination of 
clutch, fluid coupling, fluid 
torque converter and multiple- 
speed transmission drops big 
repair parts inventories. And, 
since this drive arrangement 
enables the gas engine to oper- 
ate at its most efficient speed 
at all times, fuel savings as 
high as 30% are possible. 
Capacities of the Dynamotive 
truck line range from 4,000 to 
10,000 lb., with lifting heights 
to suit all applications. Fast 
travel speed is 844 mph.—Auto- 
matic Transportation Co., Chi- 
cago, Ill. 164B 


Cleaning Tool 


Swiss-made unit has many 
process-industry uses. 


Operating on compressed air, 
a new light-weight tool de-rusts 
or de-scales the surface of al- 
most any material. Other typi- 
cal applications include quick 
and thorough removal of weld 
slag from inaccessible spots, 
cleanup of castings, paint strip- 
ping, and roughing-up and 
cleaning concrete or brick. The 
tool, known as the Von Arx 
Pistol raises very little dust. 
Unlike sandblasting, it doesn’t 
interfere with production of 
operating units. And protective 
devices other than _ safety 
glasses are unnecessary for per- 
sonnel working with it—no par- 
ticles of sand or scale fly about. 

In operation, compressed air 
at 88 psi. drives a bundle of 
non-connected hardened steel 
needles against the surface be- 
ing treated. Since the needles 
are in no way attached to one 
another, they operate inde- 
pendently-—thus, the end of the 


DECENTRALIZED STEAM 


with Clayton Steam Generators 
Costs Less! 


When W. P. Fuller was faced with a large 
boiler repair bill, plus replacement and 
possible extension of transmission lines, 
they looked into decentralized steam... 
using Clayton Steam Generators. Under 
the proposed Clayton decentralized steam 
plan, six Claytons replaced the old boiler 
room...each one located near the steam 
job required. Considerably more usable 
steam is now produced at less cost! 
Decentralized steam expensive to install? 
©  Notat all! The entire installation expendi- 
ture was less than the cost alone of install- 
* ing new transmission lines! Investigate 
decentralized steam. 


Buying Clayton Steam Generators is just 
smart business! These steam units produce 
more steam at less cost in only one-fourth the 
space occupied by ordinary steam boilers. 
They cost less to install too...no stacks to 
erect, no walls to knock out, lower rigging 
expense and lower hauling costs...and you 
can put them practically anywhere! The secret 
of Clayton’s higher efficiency is controlled cir- 
culation and balanced feed, a principle of using 
a continuous single pass tube... thus, they are 
more reliable and easier to operate, maintain. 
From a cold start, Claytons produce steam in 
8 minutes...and all day they produce only 
steam needed—instantaneously. Let a Clayton 
representative give you the complete facts. 


Claylon MANUFACTURING COMPANY 


ExclUSI VE! send us more information on Clayton Steam 


Compare Clayton's 

5-year published c 

coil warranty cov- Addre 

ering material and City 

labor. We use steam for. 


Send to: Clayton Manufacturing Company 
409 N. Temple City Bivd. 
El Monte, California 
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16 Spraco Nozzles help the 


new lightweight G.E. 158 engine 
pack the punch of a heavyweight! 


At the heart of General Electric’s new T58 turboshaft 
engine —a revolutionary new power plant for heli- 
copters that packs over 1,000 horsepower into a 59” 
long, 16” diameter, 325 pound frame — are 16 pre- 
cision built steel spray nozzles. 

These are special nozzles, developed for the engine 
by Spraco engineers. Their critical function: to feed 
just-right amounts of fuel into the combustion chamber. 


This development is another example of the hand-in-glove cooperation, 
engineering service, and product quality you can expect from Spraco whenever 
you have a spray nozzle problem. 


FREE— 7 he most complete spray nozzle catalog ever published. Send for , 
your copy today! SPRAY ENGINEERING COMPANY, ; 
115 Cambridge Street, Burlington, Mass. 


NEW EQUIPMENT . . . 


bundle conforms to any surface. 
Air, continuously flowing over 
working surface, removes loos- 
ened particles. Needle life is 
about 500 hrs. on metal sur- 
faces. Nonsparking needles also 
available-——The Marindus Co., 
New York, N. Y. 165A 


Emergency Pipe Clamp 


Simple first aid for leaking 
process piping. 


Installation of the new Junior 
emergency pipe clamp is quick 
and simple. Just place clamp 
around the pipe with its gas- 
keted half against the leak; 
then tighten bolt nut—the leak 
is fixed. 

Companion to the older two- 
bolt model, the Junior features 
rugged malleable iron construc- 
tion and a slotted lug on the 
gasket half for speedier bolting. 
Now available for 2-in. pipe, the 
clamp will soon be offered for 
24-, 3-in. sizes —M. B. Skinner 
Co., South Bend, Ind. 166A 


Bacteria Ineubator 


Research apparatus grows 
micro-organisms. 


Designed to grow large quan- 
tities of bacteria, yeasts, molds 
and other micro-organisms, a 
new machine may prove a valu- 
able aid to many industrial re- 
search projects. Equipped with 
a special aeration agitator, the 
unit consists essentially of a 
double-walled cylindrical cham- 
ber, 16 in. wide and 30 in. long. 
Instruments mounted on the 
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front of the housing cabinet 
control performance. 

In operation, Biogen, as the 
machine is known, provides the 
ideal growing conditions essen- 
tial to a rapid growth of the or- 
ganisms in a sterile medium of 
mineral salts and sugars. The 
controls automatically with- 
draw the culture when it 
reaches desired population, and 
then inject fresh sterile me- 
dium.—American Sterilizer Co., 
Erie, Pa. 166B 


Ultrasonie Degasser 


New tool for processing; 
more to follow. 


Pictured above is a _pilot- 
plant model of equipment for 
ultrasonically degassing boiler 
feedwater. The manufacturer, 
after extensive semiworks in- 
vestigation of the degasser, is 
now offering  built-to-order 
units for large-scale processing. 

Cavitational effects, induced 
by one or more electronically 
driven transducers spaced at 
strategic locations around the 
vessel, “jar” the dissolved gases 
from solution. A vacuum pump 
removes resultant bubbles from 
the vessel. 

of In application, two or more 
degassers, acting in tandem as 
intermediate holding tanks, 
will permit degassification of 

. almost unlimited liquid flows to 
process equipment. Number of 
tanks, their size, and process 
characteristics will determine 

actual capacity. The manufac- 

turer is also experimenting with 
continuous pipeline degassers, 
as well as ultrasonic equipment 
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It’s built for years of dependable service. 


2, YOU SAVE ON OPERATION Cost. No skilled operator required. 
Complete clean-up requires less than 5 minutes. Precise 
particle size controlled by simple adjustment of stationary 
stone. Gives 4 times the production of ordinary mills. 

3. YOU SAVE ON MAINTENANCE. Contact parts are rust proof. 

Stator and rotor stones are interchangeable, reducing inven- 

tory needs. Has record for dependable operation. 

If you disperse paints, chemicals, inks, plastics or food products, it 
will pay you to use a Day Hy-R-Speed Mill. Make Day your one source 


for process equipment. 


The J.H. DAY Co. Division of The Cleveland Automatic Machine Co., 


4926 BEECH STREET, CINCINNATI 12, OHIO 


stable 


DAY Hy-R-Speed Mills insure economical, 
fast, quality production, and you save 3 ways: 


1, YOU SAVE ON CAPITAL INVESTMENT. Its attractive price is a 
result of simplicity of design, a minimum of moving parts. 


Models 


ali 
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Since 1888 


more new FORGED STEEL UNION 


UNIONS 


CLAYTON MARK & COMPANY 


Eliminates guesswork... Telis 
exactly what you want to know! 


Ready NOW ... our mew catalog of Forged Steel Unions that 
gives all the vital facts you want to know when you order 
unions. It shows every detail of construction . .. gives you every 
specification from metal to hardness of seats to exact dimen- 
sions. 

So complete is the information in this new union catalog that 
an engineer can draw them into plans and write complete speci- 
fications for ANY job requiring pressures to 6,000 Ibs. No wad- 
ing sia words, Just plain facts . .. but ALL the facts you 
need. 

Clayton Mark Unions have set standards throughout industry 
for almost a half century. They are made by the originators of 
steel unions and the leader in forged steel unions—Clayton 


Mark. They are designed, produced completely, and guaranteed | 


by Clayton Mark, They are your assurance of long life and 
lower-cost union service. 


See your nearby Clayton @ PETRO® @ MARK® 
Mark Union distributor or @ PETRO STAINLESS® @ ORIFICE 
write us for your FREE copy @ HANDLEBAR® @ CHECK VALVES 
of the new UNION CATALOG. @ HYDRO® © FORGED STEEL FITTINGS 


1900 Dempster St., Evanston, Ill. 
quality products for industry, farm and home 


CLAYTON MARK & COMPANY 


NEW EQUIPMENT .. . 


for descaling, polymerizing and 


smoke precipitation — Narda 
Ultrasonics Corp., Westbury, 
167A 


Pipe Insulation 


Insulation plus jacket goes 
on in just 90 sec. 


Contractors and maintenance 
men can now install calcium 
silicate pipe insulation as well 
as a protective aluminum jacket 
in just one short operation. 
From package to pipe, typical 
insulating time per 36-in. sec- 
tion is claimed to be only 90 
sec. A portable saber saw, or 
even a hacksaw, quickly cuts 
Metal-On insulation for fitting 
around pipe supports, hangers 
and joints. 

Designed for temperatures to 
1,200 F., the insulation is avail- 
able in a complete range of 
sizes—up to 3 in. thick for pipe 
to 24 in. dia. A vapor barrier 
separates jacketing from in- 
sulation. Installation consists 
of snapping the sections onto 
the pipe and sealing joints with 
metal “snap-straps” held in 
place by metal bands.—Johns- 
Manville, New York, N. Y. 168A 


Spray Gun 


Unit simplifies installation 
of insulation. 


Selling for $1,200, a new 
industrial spray gun applies a 
rigid urethane foam as insula- 
tion over large areas or struc- 
tural panels. Final costs are 
comparable to those for stand- 
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ard insulation. Continuously 
operating, the gun can build up 
thicknesses from 3/16 to 2 in.; 
foam adheres to vertical and 
overhead surfaces without sag- 
ging. 

Two resins, each mixed with 
other components, atomize and 
mix in the spraying operation. 
Foaming action occurs immedi- 
ately, even before the mass 
strikes the surface. Setting is 
complete in 60 sec. Raw mater- 
ials do not contact within the 
gun; as a result, no buildup 
occurs on critical sprayer sur- 
faces.—Devilbiss Co., Toledo, 
Ohio. 168B 


BRIEFS 


Ball valves, known as Style H of 
the manufacturer’s Double- 
Seal line, are designed for 
high-pressure or high-vacuum 
applications. Unit-body con- 
struction renders valves vir- 
tually leakproof. Sizes from 

to 2 in.—Jamesbury Corp., 

Worcester, Mass. 169A 


Heat exchangers, offered in sizes 
from 1.3 to 200 sq. ft., feature 
a design that prevents bypass 
around the tube bundle, thus 
improving efficiency by 10- 
15%. One-, two- and four-pass 
models.—Perfex Corp., Mil- 
waukee, Wis. 169B 


Expansion joints and flexible 
couplings for process lines 
consist of a flange-mounted, 
glass-fiber-reinforced silicone 
casing with a heavy molded 
Teflon inner liner. Rated at 
150 psi., the units come in 
sizes for 1% to 6-in. pipe.— 
Chicago Gasket Co., Chicago, 
Til. 169C 


Atomizing nozzles produce fine, 
uniformly dispersed, hollow- 
cone sprays. Stocked in bronze 
and stainless steels, the noz- 
zles are available in 15 orifice 
sizes providing a wide range 
of capacities to about 3 gpm. 
—Schutte and Koerting Co., 
Cornwells Heights, Pa. 169D 


Nitrogen generator, compact 
and capable of producing 
more than 4 1./hr. of 99.5%- 
pure liquid nitrogen, operates 


for continuous periods of up 
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PITT- CONSOL 
META PARA CRESOL 


higher in META content 


by 


Pitt-Consol META PARA 
CRESOL has 2.7 parts of 
meta to every one of para 
. .. More meta cresol (over 
70%) than most mp cresols 
on the market today! Of- 
fered in 2° and 3° grades of 
high purity and closely con- 
trolled uniformity, this phe- 
nolic product is unique . . . 
shows great promise for new 
phenolic resin applications. 


Pitt-Consol META PARA 
CRESOL is part of a full 
line of high quality phenols, 
cresols and cresylic acids 
produced by our continuous 
extraction process. Whether 
you seek high meta content 
in mp cresols or high quality 
in any cresylic acid, look to 
Pitt-Consol first. 


Consult our insert 


in Chemical Materials Catalog 


or write for your file copy. 


PITT-CONSOL 
CHEMICAL COMPANY 


PITT-CONSOL 


191 DOREMUS AVE., NEWARK 5, N.Jd. 


A SUBSIDIARY OF CONSOLIDATION COAL COMPANY 
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“ig. 1555€ 


Here’s big news from the pioneer of fluid filtration. The 
Nugent Co. introduces the latest addition to their line of 
fine products . . . a completely new series of Laminated 
Fiber Disc Filters. Designated as 1555CP, they are designed 
for hydraulic and other high pressure applications. 


Constructed for 3000 psi working pressure, they comply 
with the requirements of the ASME Code for Unfired 
Pressure Vessels. API or ASME code inspection and 
stamping is available. 


Five sizes are available with capacities ranging from 
1.5 GPM at 3 psi pressure drop to 47.6 GPM at 6 psi 
pressure drop when filtering 100 SSU viscosity mineral 
oil. For installations requiring larger capacity, the filters 
may be connected in multiple. Inlet, outlet and drain are 
located in the bottom of the filter. 


For complete information on 1555CP filters, write 
today ... or if your job is RUSH, phone ORchard 4-8121, 
Skokie, Illinois. Our engineers will help you. 


3458 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS ¢ OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 


NEW EQUIPMENT . . . 


to 200 hr. Unit has no mov- 
ing parts, and occupies only 
20 x 72 in. of floor space.— 
Philips Electronics, Inc., 
Mount Vernon, N. Y. 169E 


Generator, which delivers up to 
5,000 lb./hr. steam from an 
over-all floor area of 8x7 ft., 
is completely controlled by 
electronic instrumentation. 
Claimed to be entirely re- 
liable and efficient under the 
most severe operating condi- 
tions.—Cyclotherm, Oswego, 
170A 


Steam trap, engineered espe- 
cially for light condensate 
load applications, gives ex- 
tremely economical operation. 
For %-in: lines and pressures 
from 8 to 600 psig., the trap 
has only one moving part and 
stainless steel construction. 
—Yarnall-Waring Co., Phil- 
adelphia, Pa. 170B 


Equipment Cost Indexes .. . 
March June 
1958 1958 

Industry 


Avg. of all 231.2 230.7 


Process Industries 
Cement mfg 
Chemical 
Clay products 


222.2 
231.7 
216.0 
218.8 
223.1 
223.3 
227.9 
230.7 

228.2 


Paint mfg 
Paper mfg 
Petroleum ind 
Rubber ind 


Process ind. avg.... 


Related Industries 


Elec. power equip. ... 
Mining, milling 

Refrigerating 260.7 
Steam power 218.4 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill, Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
125-6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143-4 for annual 
averages since 1913. 


234.3 
233.1 


For More Information .. . 


about any item in this 
department, circle __ its 
code number on the 


Reader Service 
postcard (p. 191) 
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A word to the refractory-wise: 


The recession 
fading fast... 

are you rea 
for the rebound? 


Industry is on the move again. But management has learned valuable lessons 
from the recession. In the future they will exercise extremely close control of 
costs. To satisfy this sharp-eyed attitude, unit costs and prices must be brought 
down to a rock-bottom low. So make sure your furnaces can help cut production 
costs. Make sure your furnaces are ready now to operate at peak efficiency 
during the months to come. HERE'S HOW YOU CAN 
START CUTTING COSTS: 


it will take less 
than an hour to 
read these two 
booklets about 
the applications— 
and properties — 
of Carborundum’s 
unique, new super 
refractories. Send 
for them today, 
to Refractories 
Div. Carborundum 
Amboy, N. J., 
Dept. H.118. 


Consider the “vulnerable” areas in your furnace, for example — areas sub- 
jected to flame impingement or heavy loads, or exposed to abrasion or corro- 
sion. Or other working areas where heat must pass through the refractory. 
These are the areas where you can substantially cut production costs — par- 
ticularly if you use one of our special-purpose Super Refractory materials. 
The three examples on this page show how /arge these savings can be. 


. LAST 5 TIMES AS LONG. In this high temper- STOP ALL MAINTENANCE FOR 2 YEARS. Notches in HANDLES CHEMICAL ATTACK FOR 5& 
ature atmosphere furnace, parts travel through this walking beam furnace lasted 4 to 6 months, and YEARS. This nozzle sprays 150°F acid 
on a cycle from cold to 2100°F to cold in 1 furnace had to be shut down almost weekly for into an absorbing chamber where gases 
hour and 10 minutes, Metal fixtures warped, repair on the notches (on which bars being heated are at 1800°F. This Super Refractory 
stuck to parts. Thicker fixtufes absorbed fur- rest). When Super Refractory rests were installed, easily withstands this tough combina- 


a nace heat. Super Refractory fixtures outlasted the furnace ran for 2 years without any repair at all, tion of both corrosion and sharp tem- 
the alloy 5 to 1, cut weight, ended sticking, and ran another year with only 10% replacement. perature gradient, and lasts over 5 years, 
and cost less as well. Cost? Less than half that of alloy. ° compared to 2 months for metal. 


CARBORUNDUM 


Registered Trade Mark 
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this 
Weinman 
Pump 
ends your 
industrial 
pumping 

problems 


Here’s how to lick your pumping worries fast. Weinman Type 
GB single stage, end suction centrifugal pumps handle all kinds 
of tough jobs easily, efficiently. These 5 design features tell why. 


3. 
4. 
5. 


Streamlined volute handles 10 to 2000 gpm 
efficiently. Tenoned into power frame for perfect 
alignment. 

Sturdy, large-size shaft is accurately machined 
and finished to eliminate deflection and vibration. 
Assures long, trouble-free life. 

Bronze, hardened or other non-corrosive sleeves 
protect shaft in stuffing box. Six rings of packing 
are used. 

Available with either enclosed (above) or open 
impeller. Both are designed for high operating 
efficiency, low mechanical and hydraulic losses. 
Rugged, 1-piece cast iron power frame. 


You can get this same efficient, trouble-free performance 
in other Weinman pumps. Whatever your pumping 
requirements, chances are that a Weinman pump can give 
you better performance at lower cost. For information 
about the complete Weinman pump line, write for free 
bulletins. Or, call your Weinman pump specialist—he’s in 
the Yellow Pages of your telephone directory. 


See your Weinman pump specialist 


‘TECHNICAL 


Gets te the Core 


INDUSTRIAL HYGIENE AND 
TOXICOLOGY, VOL. I, 2nd 
ed. Edited by Frank A. 
Patty. Interscience Pub- 
lishers, Inc., New York. 
830 pages. $17.50. 


Reviewed by Alvin Davis, 
Department of Preventive 
Medicine and Industrial 
Health, University of Cin- 
cinnati, Cincinnati, Ohio. 


Revision of Frank Patty’s ori- 
ginal work consists of 21 chap- 
ters, each concerned with a 
major facet of industrial health 
and safety. Mr. Patty has au- 
thored five of the chapters, and 
the remainder are contributed 
by 17 other distinguished names 
in the field. 

Inasmuch as the field of in- 
dustrial health is interdiscipli- 
nary, both engineering and medi- 
cal aspects are included and the 
authors similarly represent a 
variety of backgrounds. 

Every engineer concerned with 
process design and production 
should be particularly interested 
in Patty’s chapters on modes of 
entry and action of toxic ma- 
terials, sampling and analysis of 
atmospheric contaminants, and 
respiratory protection devices. 
These areas represent the core 
of industrial hygiene activity in 
the chemical industries and are 
extremely well presented. 

Chapters by W. N. Wither- 
edge on air cleaning and ventila- 
tion, and by George D. Clayton 
on air pollution should be of spe- 
cial interest to those persons 
responsible for control of dis- 
semination of toxic materials. 

Physical hazards of the envi- 
ronment are discussed in chap- 
ters on heat control by T. W. 
Hatch, radiant energy by Leon 
F. Curtiss, industrial noise by 
Jerome R. Cox, Jr., and abnor- 
mal atmospheric pressure by 
Heinz Specht. 

This volume can be recom- 
mended highly as a_ general 
source of information concern- 
ing the physical and chemical 
hazards of the industrial envi- 
ronment. 
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J. B. BACON 


BRIEFLY NOTED 


API RECOMMENDED PRACTICE FOR 
INSPECTION, REPAIR AND RATING 
OF UNFIRED PRESSURE VESSELS IN 
SERVICE IN PETROLEUM REFIN- 
ERIES (RP 510) 20pp. Publica- 
tions Dept., American Petroleum 
Institute, 50 W. 50 St., New York 
20, N. Y. $1. Covers inspection, 
repair, evaluation for continued 
use and methods for computing 
maximum allowable working 
pressure of unfired pressure ves- 
sels. 


CORROSION OF OIL AND GAS WELL 
EQUIPMENT. 96 pp. Production 
Office, American Petroleum Insti- 
tute, 300 Corrigan Tower Bldg., 

be . Dallas, Tex. $2.50. Developed 

jointly by API and NACE, publi- 
cation covers general aspects of 
corrosion, details methods of 
evaluation and control. 


DIRECTORY OF THE AMERICAN COUN- 
CIL OF INDEPENDENT LABORA- 
TORIES, INC., 7th ed. H. M. 
Dudley, Executive Secretary, 
American Council of Independent 
Laboratories, Inc., 4302 East- 
West Highway, Washington 14, 
D. C. (Requests should be on 
Company letterhead signed by a 
company executive.) No charge. 
Lists 500 individual services per- 
formed by one or more leading 
testing and research laboratories 
in the country. 


List oF U. S. TECHNICAL PAPERS 
PRESENTED AT SECOND UNITED 
NATIONS INTERNATIONAL CON- 
FERENCE ON THE PEACEFUL USES 
or ATOMIC ENERGY. 16 pp. Of- 
fice of Technical Services, U. S. 
Dept. of Commerce, Washington 
25, D. C. 25¢, Lists the more than 
600 U. S. papers offered at the 
Geneva conference, Sept. 1-13. 


MORE NEW BOOKS 


AUTOMATIC MEASUREMENT OF QUAL- 
° ITY IN Process PLANTs. Edited 
by the Society of Instrument 
Technology. Academic Press. 
$9.50. 


SoME PROBLEMS IN CHEMICAL 
Kinetics AND REACTIVITY, Vol. 
1. By N. N. Semenoy. Princeton 
University Press. $4.50, 


Slow Speed Mixers 


WITH NEW SIMPLIFIED PACKAGE MOTOR REDUCER DRIVE 


TYPE LWR 
Right angle Drive 
With New 
PACKAGE MOTOR 
REDUCER DRIVE eevel COME 


‘1 to 30 HP ARATE PACKAGE UNITS FOR 
EASY REMOVALWITH WRENCH 


IN VERTICAL AND RIGHT ANGLE TYPES—"‘International” Package 
Reducers and Integral Gear Motors provide a brand new, economi- 
cal and practical answer to most of the problems of Mixer Drive- 
Head operations. Ratio changes are made in the High Speed Gear F , ; 
Se?, ahead of the low speed set, both of which are assembled into 3 : a 
a rigid cast iron cage. This subassembly is a complete unit, with o 2 ae 
gears and bearings, providing easy removal and assessibility. ae 
COMPLETELY INTERCHANGEABLE 
No special tools or machine operations required for gear ratio change. Stand- i 
dized parts provide quick change and low maintenance. Vertical mixer : 
shaft speeds from 1.8 RPM to 230 RPM. HP range from 1 to 30. Uses any 
standard motor. Long span between bearings insures mixer shaft rigidity. 
Quiet operation because of ground tooth gears. SPLINED SHAFTS and GEARS 
provide positive ratio change of gears. Ample overhung load capacity. Posi- 
tive lubrication. Positive Mechanical Type Oil Seal. Drive head furnished 
with or without a welded pedestal. Particularly adapted to Turbine opera- 
tion. Highest Mechanical Efficiency. Ask for Special Bulletin. 


International — Type LFR — SLOW SPEED 


@ Wide bearing spans increase shaft rigidity. 
@ Quiet in operation. AGMA ratings. 
@ 100% starting and momentary overloads. 
@ Closed or open vessel operation. 
kabl @ 1to 100H-P. 
@ Standard or variable drive motors. 
@ Speed “change while in motion” mechanism can 
be substituted for dard motor drive. Available 
in Vertical or Right Angle Types. 


@ Uses any standard motor, Low Head room. 
@ Mechanical efficiency 96 to 98 2 %. 

@ Speed ranges 1 to 350 RPM. 
@ Interchangeable speeds. 

@ All steel gear housing 


Type “LFR"—9 unit installation 5 HP Agitated Storage Tanks 


MERS. OF CHEMICAL : 
PROCESSING EQUIPmENT.| Put your JM processing problems up to / 


nternationa 


*y 


STOICHIOMETRY FOR CHEMICAL EN- é 

GINEERS. By Edwin T. Williams HECTERG, Jue. 
and R. Curtis Johnson. McGraw- NEW YORK 15 PARK ROW DAYTON 1, OHIO 
Hill. $8. WOrti 2-2580 
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HOW METER 


Hard to Handle Liquids 


Bottle washing plant of large brewery 


and do it Automatically 


Set for 175 Gallons That was the problem at a large brewery. 


The liquid was caustic soda. It had to be 
measured accurately and added to the water 
in the bottle-washing machine to remove 
labels and foreign matter. 


The liquid caustic was stored in two 
large tanks. By piping the liquid through - 
Niagara Electricontact Meters, it was only 
necessary for the operator to set the meter 
dial hand to the desired number of gallons 
of caustic, then press a push button to start 
the delivery to the washing machine. Upon 
delivery of the preset quantity, the switch 
in the Electricontact Meter closes a solenoid 
to stop the flow of caustic. Simple... 
accurate ...and fool-proof! 


Let us show you how to solve your liquid 
metering problem to give you cost-saving, 
time-saving accuracy by automation. Write 


Get 175 Gallons for complete information. 


BUFFALO METER CO. 


2891 MAIN STREET © BUFFALO 14, NEW YORK 


What Is a Ceramic? 
Sir: 

I have just read your feature 
report on “Nonmetallic Inor- 
ganics” in the Sept. 8 issue (pp. 
123-134). I should like to com- 
pliment you on a fine article that 
is a worthwhile contribution to 
the engineering literature. 

I do, however, object to its 
title. It seems to be a round- 
about way of saying “ceramics.” 
Actually, all the materials in 
your table are ceramic materials 
or (as in the case of cer- 
mets) they contain a substantial 
amount of ceramic materials. 

Those of us in the ceramic in- 
dustry have a difficult job in get- 
ting the word “ceramic” under- 
stood and properly used. It 
seems to me that your article 
should have had the word “cer- 
amics” in its title. In reality, 
your term “nonmetallic inor- 
ganics” is one way of defining 
ceramics. 

W. A. DERINGER 
National Institute of Ceramic 

Engineers 

Columbus, Ohio 


» Our choice of title for this fea- 
ture report was deliberate. To 
many engineers, the word “ce- 
ramic” means either “pots” or 
“bricks.” Traditional definitions of 
and uses for construction materials 
no longer hold in today’s fast-mov- 
ing technology. Even ceramists 
disagree among themselves as to 
the definition of a “ceramic” ma- 
terial. Our “nonmetallic inorgan- 
ics” is sufficiently broad to in- 
clude conventional ceramics as well 
as other materials which may not 
be classed as ceramics.—EbD. 
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PRO. CON 


CHILTON 


Move the Decimal Point 
Sir: 

I have just finished reading 
your Sept. 8 article, “Speed Trial 
and Error Solution for Pipe Di- 
ameter” (pp. 138-140) and found 
it clear, straightforward and 
practical. 

However, there are two errors 
that I would like to bring to your 
attention. On p. 140, in the cal- 
culations for the third trial, «/D 
should read 0.000438 and D 
would then be 0.334 or 4 in. 
These are only errors in decimal 
place but they could lead to con- 
fusion in reading the chart. 

WALTER V. WILSON 
Shell Chemical Corp. 
Deer Park, Texas 


> Our thanks to sharp-eyed readers 
like Mr. Wilson for keeping our 
decimal-misplacing editors on their 
toes.—ED. 


Pro: Old Trick 
Sir: 

In your Plant Notebook ar- 
ticle, “Old Trick Averts Error in 
Figuring Dilution” (Sept. 8, pp. 
149-150), the final equation 
should read (15/35)100 = 42.8. 

We have used this “trick” in 
our work for some time and are 
pleased to see it come to light 
again. 

A. E. FALVEY 
Minerals & Chemicals Corp. of 

America 

McIntyre, Ga. 


Pro: High-Quality Engineers 
Sir: 

Mr. Vasey’s letter in your July 
14 issue (p. 182) implies that the 
AIChE Career Guidance Com- 
mittee is bringing “great pres- 
sures” to bear upon young people 
to encourage them to enter fields 
of science and engineering. 

This is not true. Our commit- 
tee is firmly committed to the 
principle that our main objective 
is to improve quality in candi- 
dates interested in studying for 
the chemical engineering profes- 
sion. Our further objective is to 
supply information which will 
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OUR EXPERIENCED 
FIELD SERVICE ENGINEERS 
EXPEDITE YOUR "SPECIALS” 


Rolock experts in welded alloy fabrication are ready to go anywhere at any time to aid 
in designing equipment to meet special service requirements. Rolock service is based on a 
well-rounded coordination of experienced design and supervisory engineering, extensive 
modern manufacturing facilities, inspection and test equipment. 

Alternatively, send us an outline of your requirements for our recommendations or for 
quotations to your specifications. 


Special INCONEL High 
Temperature Vacuum 

Retort approximately 2 ft. 
in diameter by 8 ft. high. 


VACUUM 
RETORTS 


We hove the facilities and experienced personnel 
to handle your requirements in special vacuum 
retorts welded-fabricated from Nickel, Inconel, or 
other special alloys. Rolock assures experienced 
engineering supervision and production ina 
modern plant fully equipped for inspection and 
testing as well as fabrication. 


FABRICATED ALLOY’ 
HIGH VACUUM 
| FURNACE BELLS AND BASES 


Iilustration shows one of many 
special large fabrications typical 
of this type of equipment made » 
by Rolock. This bell is of %” In- ' 
conel and, together with its base, 
incorporates a number of unusual 
features. Rolock is equipped to 
build and test such equipment to 
customer's exact specifications. 


WELDED-FABRICATED 

INCONEL 
SPECIAL TUBING 
AND FLANGES 


Iustrated are typical special tubing 
and flange forms fabricated by Rolock 
to customer's specifications. Special 
equipment and skills required for this 
type of work are available at Rolock, 
together with engineering assistance 
when required. 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK 


INC., 1340 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work 


Easier Operation, Lower Cost 
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ROBERTS 


assist young people in deciding 


, whether or not they are inter- 
ested in entering this field. 
OT We do not propagandize or 
2648 


proselytize to increase the mem- 
bership in our profession or our 
society. Our function is “guid- 
ance,” and toward that end we 
will do everything in our power 
to inform students concerning 
our profession and to encourage 
their entrance into it, if they are 
properly qualified and have no 
over-reaching interest in another 
field. 

RAPHAEL KATZEN 
Cincinnati, Ohio 


Pro: Batch Processing Costs 
Sir: 
available for application to your : 1.3 April 21 issue (p. 194) on cost 
existing suspended type machines. Moe es accounting for small chemical 
Increase production, improve quality, = plants with batch processing. 
reduce operator hazards. WESTE ~ Let me add my very hearty en- 
: dorsement to his views. We are 
faced with exactly the same sit- 
uation and find very little refer- 
as ence material available. 
Our Booklet No. 2648 illustrates If you can see your way clear 
and describes many of these units i i to doing it, an article or series of 
and applications. Among them articles on engineering econom- 
are the following — ics for the small plant would be 
most helpful. Particularly of in- 
terest would be methods for 
allocating costs to batch proc- 
esses. This might cover batches 
processed intermittently as well 
as the use of the same equip- 
ment and labor for different 
batches during the same day. 
MAX HALEBSKY 
Earle & Mattin 
Peekskill, N. Y. 
YOU may have a copy of Booklet No. 2648 free. Please address your the 
request to our Chemical Machinery Division at the Hamilton, Ohio plant. to contribute any articles along the 
f lines suggested by Mr. Halebsky. 
One such article, dealing with joint 
and byproduct costing, is already 
on our publication schedule,—Eb. 


Eliminate the Middleman 
MACHINE COMPANY Te Te I read with interest your 
Sales Offices New York, N. Y. ye Chementator article (Aug. 25, p. 
53) in which you mention a new 
General Offices and Plant > ge and shorter route to nuclear fuel 
1700 Fairgrove Avenue ; — .- XX as now being practiced by Davi- 

HAMILTON, OHIO, U.S.A. son Chemical Co. 

i “ It is my understanding that all 
companies licensed by the Atomic 
Energy Commission now pur- 
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chase ore mill concentrates, and 
we certainly found this to be 
true. Furthermore, we have been 
processing ore mill concentrates 
to a ceramic-grade uranium di- 
oxide for quite some time. 

We would be quite surprised if 
at least two other chemical proc- 
essors of uranium compounds 
are not able to do the same thing. 
I do not believe Davison has de- 
veloped anything new and novel 
that is not being practiced by the 
entire industry. 

H. R. DINGES 
Spencer Chemical Co. 
Kansas City, Mo. 


Our story did not state that 
Davison had developed anything 
novel or unique; that inference was 
incorrectly drawn by Mr. Dinges. 
Davison does claim the distine- 
tion of being the first company 
licensed by AEC to purchase ura- 
‘ nium concentrates in quantity di- 
rectly from the mili in an entirely 
private transaction. Until recently, 


in all uranium concentrate buying 
and selling.—Ep. 


So What’s New? 
Sir: 

I noted with interest your De- 
sign Notebook article (Aug. 25, 
p. 131) which describes the educ- 
( tor mixing of air with steam 
as a “new” way to reduce noise 
and vibration in live steam heat- 
ing. 

We published this identical 
method in an article in Applied 
Microbiology earlier this year. 

GEORGE J. FULD 
Massachusetts Institute of Tech- 
nology 
Cambridge, Mass. 


> While Prof. Fuld’s article ap- 
peared several months before ours, 
we both lose any claim to origin- 
ality.in view of the following evi- 


dence.—Eb. 
Sir: 
Relative to the winning De- 
‘ sign Notebook article by J. F. 


Kuong, we call your attention 
to the enclosed copies of pages 
4216-4217 from the Schutte & 

‘ Koerting general catalog of the 
1930's. 

You will note that our Fig. 
431 steam jet exhauster has 
been used for this application. 

H. S. AGNEW 
Schutte & Koerting Co. 
Cornwells Heights, Pa. 


AEC played the role of middleman — 


The answer to your 
pipe expansion problems 


Expansion Joints 


CUSTOM-DESIGNED EXPANSION 
JOINTS FOR SPECIAL 


CONTROLLED-FLEXING PACKLESS EXPANSION JO 


Here’s where you'll find the skill and experience to guide your selection 

of ways to take care of pipe motion problems. Flexon engineering gives 

you more — more research, more metallurgical care, more service, more 

“standards” to select from. And all of these add up to expansion joints 

that you can install and forget! Free-flexing and controlled-flexing; 

pressure-balanced joints and other special designs; all in stainless steel, 
monel, and other workable alloys. 


Why settle for less— when experience shows that you 
get more of everything from Flexon? 

TODAY — write for your copy Sener | 

of this 28- page Flexon P 

Expansion Joint Design Guide 


corporation 
EXPANSION JOINT DIVISION + 1317 $. THIRD AVENUE, MAYWOOD, ILLINOIS 
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EXPANSION JOINTS METAL HOSE NON-METALLIC HOSE AIRCRAFT COMPONENTS 


Mastering the double-eddy 
dust devil leads to extra 
dust collection efficiency! 


HELPFUL 
FREE... 


Timely, helpful, free. That’s 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard 
(p. 191). 


Here’s what's available: 
More information on any ad- 
vertised product or service; 
Latest technical literature (p. 
180); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
70-76). 


As you read this issue— 
pencil in hand—circle numbers 
Only Buell Cyclones have the “Shave-off” that removes the fines carried Reader 
in the double-eddy currents, minimizes reentrainment, assures measur- 
ably higher dust collection efficiency! Other exclusive extra-efficiency 
features include large-diameter design that eliminates bridging and clog- ith 
ging, proper proportioning for maximum dust separation from the gas 
stream, extra-heavy-gauge, wear-resistant construction, Buell-designed products. 
manifolding that minimizes draft loss, minimizes scouring and eddying. 
For more information send for a copy of the booklet, “The Exclusive 
Buell Cyclone.” Dept. 12-K, Buell Engineering Company, Inc., 
123 William Street, New York 38, N. Y. 


Chemical 
Engineering 


Re a de 
Service 


PRECIPITATOR-CYCLONE 
COMBINATIONS 


STARTS 


Experts at delivering Extra Efficiency in ON 


DUST COLLECTION SYSTEMS PAGE 180 
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VARIATION 


Just two of 
many variations 
that can be 
made from a 
standard 
ALLISPEDE 
DRIVE. 


The ALLISPEDE* DRIVE gives you 
complete field versatility! 


it’s the most flexible and precise mechanical adjustable speed drive made 
.-..and the only one that can be fully adapted in the field! 


The all-new ALLISPEDE DRIVE is the answer to any 
motor application that calls for low-cost adjustable 

. It permits smooth, easy s adjustment — 
and maintains it exactly. Its modern design permits 
unusual field-flexibility — lets the user change the unit 
any time to suit his various requirements. 


The a-c ALLISPEDE DRIVE is the only drive that 
can be fully adapted in the field by the user. The basic 
unit goes together like building-blocks... feet, end 
brackets, control hand wheel, conduit box, and output 
shaft can be relocated in minutes to fit existing space 
limitations. The same unit can be changed from an 
upright to a horizontal drive for floor, wall or ceiling 
mounting. And all you need is a wrench and screwdriver! 


Superior design improves drive efficiency and extends 
service life. The four bearings equally distribute belt 
load, increasing bearing and belt life. Movable discs 
slide smoothly on internally-lubricated splined shafts 
— won’t stick in place or wear. Belt changes are faster 


*ALLISPEDE is a trademark of The Louis Allis Co. 


ASO-118 


— never disturb the dial or adjustment mechanism. 
Rugged cast-iron housing with plated steel covers 
shields drive against dirt and corrosion . . . integral rotor 
fan cools the motor and force-ventilates the drive hous- 
ing to extend bearing life. Oversize cartridge bearings 
are pressed on shaft and lubricated at the factory. 
Corrosion-resistant stainless steel nameplates diagram 
proper motor connection, specify bearing sizes, and 
carry complete instructions for operation and lubrication. 
The ALLISPEDE DRIVE can be supplied with in-line 
or right-angle integral gears, brake and tachometer. 
Sizes from 1 to 20 HP with speed variations up to 8:1. 
Electrical and mechanical modifications are available 
to meet special requirements for any application. 


Contact your Louis Allis District Office or Distributor 
for complete information and engineering assistance. 
Or write for Bulletin 3300, The Louis Allis Co., 447 
E. Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 
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eyes for 
the silent service 


During her history-making voyage 
under the Polar icecap, the Nautilus, 
like all other submarines in the 
atomic fleet, carried two periscopes 
designed and manufactured by 
Kollmorgen. The high degree of 
optical and mechanical skill required 
to produce these periscopes can be 
drawn on to solve your remote view- 
ing and inspection problems. For 
literature, write Department 14N 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
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INDUSTRIES: 
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WASTE DISPOSAL 
PROBLEMS? 


y 


HAS THE ANSWER. 


John Zink Waste Disposal Units are custom designed to your 
specifications, for your individual application. Any size or 
capacity can be furnished for use in reducing liquid and 
semi-liquid wastes, or obnoxious gases. Available as a com- 
plete unit or burners only. John Zink Waste Disposal Units 
have been field-proven in process service throughout the world. 


*The John Zink research furnace provides ideal test facilities for all 


custom-design work. 


Gas, Oil & Combination Burners / Inert Gas Generators 
Air Heaters / Smokeless Field Flares / Mutes 


JOHN ZINK CO. 
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4401 So. Peoria 
Tulsa, Oklahoma 


TECHNICAL 


Contents of This Issue 
Chemicals & materials. . 180 
Construction materials . 182 
Electrical & Mechanical 
equipment ......... 183 
Handling & Packaging.. 184 
Heating & Cooling. .... 185 
Instruments & Controls.. 186 
Mechanical equipment. . 183 
Pipe, fittings, valves.... 187 
Process equipment .... 189 
Pumps, blowers, compres- 
194 
Services & processes 196 


Chemicals 


Adhesive...... 2 p. leaflet on Thixon 
NM, a rubber-to-metal bonding 
agent, contains sections on functicn, 
composition, properties, application. 
180A Harwick Standard 

Chemical Co. 


Alkyds, Methacrylated...... 6 p. data 
sheet processes for co- 

alkyd resins. Reaction data 
for unusual products 
180B Rohm & Haas Co. 


. catalog, “Chemicals 
,’ contains brief de- 
scriptions and specifications for 28 
different research and _ specialty 


Ansul Chemical Co. 


Chemicals...... Complete 
on Phosphoric Anhydride, 
Chloride, Caustic Potash and 1,2,4 
Tetrachlorobenzene is available on 


request. 
91 *Hooker Chemical Corp. 


Chlorates...... Large safety wall charts 
describes proper handling of chlo- 
rate and perchlorate chemicals used 
in ow fuses and flares, weed 
killers, e 
180D a Potash & Chemical 


bulletin TSBT-84 con- 

detailed data on new REA 
series of resin-treated clays. In- 
cludes graphs, tables on properties, 


performance. 
0E . Georgia Kaolin Co 


Ethylene Glycol...... 20 p. manual de- 
Scribes an aqueous ethylene glycol 
solution, Dowtherm SR-1, a heat 
transfer fluid designed for snow 
melting installations. 
180F Dow Chemical Co. 


Fluorides...... offers a copy 
Chemical Safety Data 
Sheet Sb-25 on properties & essen- 
tial information about hydrofluoric 
acid, & aqueous. 

86 e Harshaw Chemical Co. 


information 


* From advertisement, this issue 
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To calculate what fur- 


fural can do for you, write for in- 
formation. Physical properties and 
pooner data available on your re- 


a “*Quaker Oats Co., Chem. Div. 


Lubricants. ..... 16 p. pocket-size folder 
describes general and specialty lu- 
bricants, greases, mine lubricants, 

diesel lubricating oils, hydraulic 


Sun Oil Co. 


perses....... A 23-page 
fences charts, illustrations, and 
characteris of chemical & physical 
racteristics of the Marasperses. 
Marathon Corp. 


Meta Para Cresol...... is part of a full 
line of high quality phenols, cresols 
& cresylic acids produced by con- 
tinuous extraction process. Data 
available. 
169 *Pitt-Consol Chemical Co. 
Oleic Acid...... 1 p. bulletin 103 de- 
scribes a high quality double-dis- 
tilled type red oil, high in oleic acid 
content. Specifications, uses. 
181C Arnold, Hoffman & Co. 


Paints, Alkyd....... Handy cardboard 
calculator called the “Alkyd Formu- 
lator” has 3 movable slides and 9 
calibrated scales to up for- 
mulation of alkyd s 
181D be ‘Ne rt 


Chemical Corp. 


Fluorocarbon...... Pipe lined 
with Tefion TFE resins minimize 
maintenance & downtime in chem- 
ical services. It won’t shatter under 
vibration. Information available. 

15 *E. I. du Pont de Nemours & Co. 


Silicones...... 16 p. portfolio on silicone 
intermediate Z-6018 which adds 
moisture and weather resistance to 
resins contains applications, prop- 
erties, formulations. 
181E Dow Corning Corp. 


Solvent...... High boiling EAK for use 
in a variety of surface coating for- 
mulations. A catalog of solvents, 
resins & intermediates, “Organic 
Chemicals” available. 

Cover *Shell Chemical Corp. 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide—free—just for the 
asking. 


It’s easy—simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 


literature, 
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Shown here are four Hardinge 9-3-6-8 Tricone Mills grinding sulfide copper 


ores and mixed ores in a concentrating plant in the Belgian Congo, Africa. 


BALL 


SEGREGATION 


in the 


MILLS 


a 
Shop view of a 1014’ Tricone with 9’ long 


tapered shell. 


Every ball in the Hardinge Tricone Mill 
“minds its own business!” 


Complete specifications upon 
request, Bulletin AH-414-11 


Highest grinding efficiency and lowest 
ball and lining wear are common to mills 
with a correctly segregated ball charge. 
The Hardinge Tricone Mill is the only 
mill providing these essentials to low cost 
operation without the use of special lin- 
ings or internal devices, which are sub- 
ject to wear and are effective through 
only a part of their wearing life. 

The Tricone also occupies less floor space 
for its grinding volume than any other 
ball mill built. . 


COMPANY, 


INCORPORATED 


YORK, PENNSYLVANIA 


240 ARCH ST. ° 


Main Office and Works 


New York - Toronto + Chicago + Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 


18] 


] 
. 
| 
5 


fire control 


Where hit or miss means life or 
death, Kollmorgen fire control de- 
vices put the projectile on target 
and keep it there. Combining opti- 
cal, mechanical and electronic skills, 
these devices demonstrate the type 
of highly precise instrumentation 
work Kollmorgen is prepared to do 
for you. For literature on fire control 
write to Department 14N 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 


CONCENTRATED HEATING 


or, for HEAT RECLAIMING, modern 
Chemical Engineers are now specifying 


DEAN. 


(CO 


For example we show above four Dean 
Thermo-Panel Coil in parallel, close to- 
gether—a concentrated heating arrange- 
ment. 

Also, in plants of high efficiency and 
economy it is now commonly desired to 
reclaim waste heat. By employing 
Dean Thermo-Panel Coil in a manner 
similar to the above, tank volume is some- 
times reduced as much as 60 per cent—a 
worth-while saving as compared with old- 
fashioned pipe coils. 

Ask for literature which tells all about 
this remarkable Dean development—appli- 
cations in industry—costs—etc. 


Backed by 20 years of Panel Coil Manufacturing 


COIL DIVISION 
12 Ave., 


ng 9-5400 


DEAN’ THERMO-PANEL 
DEAN PRODUCTS, INC. 6 
BROOKLYN 38, N. Y. Tel. StTer! 
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LITERATURE... 


Urethanes...... 6 p. booklet presents 
latest formulations and require- 
ments for foamed-in-place applica- 
tions of rigid urethane foam in 
structural materials, insulation. 
182A Allied Chemical Co. 


ater...... “Ultra-Pure Water, Prime 
neuen? for Nuclear Power Plant 
Cycles,” 4 p. bulletin T-162, dis- 
cusses reason for extreme purity 
needs in nuclear cycles. 
182B Graver Water Conditioning Co. 


Zirconium Hydride...... 4 p. data sheet 
gives physical and chemical proper- 
ties and application information on 


al rade R and Commercial 
ec. 
182C Metal Hydrides Inc. 


Construction Materials 


Alloy Fabrication...... “Guide For Pur- 
chasing Complex and Unusual 
Alloy Sheet and Light Plate Fab- 
rication” is now available. Detailed 
descriptions of fabrication. 
182D S. Blickman, Inc. 


Aluminum...... A 36-page book, “Al- 
coa Aluminum Industrial Building 
Products” gives technical informa- 
tion on corrosion resistance, econ- 
omy, Se & insulating value. 
57 *Aluminum Co. of America 


Chromium Oxides... .... are most stable 
of the green pigments, unaffected 
by acids, alkalis, vehicles & sol- 
vents. Tech. data on 4 pure & 2 
hydrated chromium oxides offered. 
161 *C. K. Williams & Co. 


Coatings, Dispersion....... Halofiuoro- 
carbon coating system offers cor- 
rosion engineers a combination of 
properties; thermal stability, di- 
electric strength, etc. Bulletin. 
182E Minnesota Mining & Mfg. Co. 


catal “Norton Re Cru- 
cibles,” is available with furth 
facts 

73 Norton Co. 


Cylinder, Air Dryer...... X-rayed & 
stress relieved. All seas equipment 
is geared to capac for weld 
2-inch-thick ma & lifting 
tons. Bulletins. 

13 *Dowington Iron Works, Inc. 


Fabrication...... Steel & alloy plate 

fabrication from %” to 1%”. Ex- 

rienced and skilled to custom 

abricate to your needs or spec:.al 
requirements. 

15 *Missouri Boiler & Tank Co. 


Fabrication Pipe...... A specialized ac- 
tivity at Vulcan is now offered. All 


work supe by master metal- 
smiths on manifolds, jacketed or 
lined piping. 

6-7 Vulcan-Cincinnati 


Industrial Building Products...... re- 
practically no maintenance 
serve well even when exposed to 
corrosive atmospheres around proc- 
essing areas. Bul. AD y 
182F Aluminum Co. of America 


Insulation, Blanket...... is ready for 
installation and easily conforms to 
surfaces. Gives maximum thermal 
oes at temperatures as high 


as 1 
32 *The Eagle-Picher Co. 


 * From advertisement, this issue 


write 


BEFORE 
DECIDING 


SEE 


TABER 


BULLETINS 


May avoid costly 
pump misapplica- 
tion. 


Vertical pump 
illustrated, for 
handling chemi- 
cals, please re- 
quest Bulletin 
V-837. Horizon- 
tal Pump, Bulle- 
tin C-355. 


ITABER 
PUMP CO. 


Est. 1859 


291 ELM ST. 
BUIFALO 3, N. Y. 
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LITERATURE .. . 


Linings, Plastic....... Tygon, flexible, 
Plastic linings offer top corrosion 
resistance. Booklet tells facts about 
Tygon, where & how to use it. Send 


for your copy. 
46 *U.S. Stoneware 


Platinum Salts...... A complete list of 
platinum and platinum group salts 
and solutions is available on re- 
quest. Other products include stain- 
less steel & nickel 

L196 op & Co. 


Rubber, Butyl...... is the ideal mate- 

rial for wire & power cable, trans- 

formers, tapes, busbars & other 

insulation applications. Resists 
weather, chemicals, etc. Data. 

63 *Enjay Company, Inc. 


Steel...... Nickel-clad steel equipment 
is used not only to resist general 
corrosion, but also to prevent stress- 
corrosion’ cracking. Technical Bul. 


~29. 
102 *The International Nickel Co. 


Electrical & Mechanical 


teries, Dry 
available to * eers engaged in 
the desi battery-powered 
equipment, provides data on bat- 
teries ranging from 1% to 510 v. 

A Burgess Battery Co. 


Batteries, Stationary...... Bulletin 210 
gives ney on engineering studies 
oo the effect of temperature on bat- 

— y. Also data and gen- 
rmation 
Electric Storage Battery 


eee A new and more ef- 
fective device for easier removal of 
formed and 
similar kiln operations is described 
= Bulletin 58-B. 
83C Kennedy Van Saun Mfg. 


Cutters, Knife...... Bulletin App. 216 
gives details on designs, sizes and 
speeds of the 700 series. Main bear- 
ings are available in different types. 


Send for your 
183D “Tavlor, Stiles & Co. 


Deve. e drive can be 
supp) with in-line or right-angle 
cupplied mars, & tachometer. 
Sizes from 1 to 20HP with 
variations to 8: 1. 3300. 

The Louis Allis Co. 


askets...... A complete line ae 

for gasketing against steam 

r gases to 1700°F., “mal” for hot 

ps and “7228” for solvents. De- 
tails in Gasket Folder AD 162. 

*The Garlock Packing Co. 


Lift Truck Attachments...... Complete 
catalog of mechanical and hydrau- 
lic lift truck attachments illustrates 
26 ways to get — from lift trucks. 
Feng for your copy. 

Little Giant Products 


Mechanical Seal...... Bulletin AD-164 
lists types, designs, speci- 
fications tallations of the 
new Chemiseal mechanical seal. 
Bellows design. 
183F The Garlock Packing Co. 


Concerning 
vacuum 
distillation 


corollary of 
Charles’ Law 


} 


RARE 


Motor Development...... A new bro- 
chure, “59 ideas for modernization 
in 59” is available. Includes elec- 


trical modernization . .. a better 
way of getting variable speed, etc. 
156 Allis Chalmers 


Consolidated 


* From advertisement, this issue 
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As you lower the pressure above a liquid, 
you also lower the liquid’s boiling point 
—thus a corollary of Charles’ Law. 

This corollary is the very essence of 
high-vacuum distillation of heat-sensi- 
tive molecules. 

Currently, you can put the corollary to 
work in your research with either of two 
types of CEC high-vacuum stills. 


CEC Centrifugal Molecular Stills have 
lower thermal hazard than any other high- 
vacuum stills now in use. With them you can 
distill up to MW 1200 easily, swiftly, safely. 

You feed distilland to the center of a rapidly 
revolving concave cone. As the liquid spreads 
out over the heated surface of the cone, lighter 
fractions are evaporated into a cooled bell 
jar, where they condense and pass into a 
receiver. 

Centrifugal force keeps the film moving 
rapidly so that the liquid is exposed to heat 
for just a fraction of a second. Since the whole 
system is under high vacuum, distillation 
proceeds at relatively low temperatures. 

These stills have proved invaluable in work 
with resins, plasticizers, waxes, fatty acids, 
sterols, hormones, oils, and perfumes. 


CEC Brush Stills are the most efficient frac- 
tionating stills in the high-vacuum field, pro- 
ducing much finer fractions than centrifugal 
molecular stills. 

Usually you can get the fraction you want 
in a single pass. 

A unique feature of this still is an internally- 
air-cooled condensing brush. This brush 
revolves rapidly inside a heated column. It 
serves as a condensing surface and also sweeps 
the surface of the column eliminating stream- 
ing and channeling. 

Distilland evaporating from a boiler at the 
base of the column condenses on the brush. 
The brush instantly flings the condensate out 
to the heated column where re-evaporation 
takes place. 

The process repeats itself up the length of 
the column moving the more volatile fractions 
of the distilland toward the top where they are 
collected as distillates of high purity. 

Brush stills are recommended for use with 
materials of MW 250 to 900. They have been 
used to distill tall oil, microcrystalline wax, 
citral, cedarwood oil, polyethylene glycol, 
peppermint oil, and ionone. 

For further information on these stills, 
write us for bulletins. 


Electrodynamics 


Rochester Division, Rochester 3, N. Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 
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from ideas 
to instruments 


The sum total of the skills involved 
in the conception, design, develop- 
ment and manufacture of complete 
optical systems frequently cuts 
across many fields. Kollmorgen com- 
bines technical skill and complete 
facilities for highly precise work in 
optics, mechanics and electronics. 
These combined skills can help you 
solve your viewing, testing and in- 
spection problems. For literature, 
write to Department 14N 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


MORE ENGINEERS) 
SUBSCRIBE: 
Chemical 
THANeTO-ANY OTHER 
PUBLIGATION®:. wh 
IN FIELD.” 


Chemical Engineers in all functions 
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LITERATURE . . 


Rectifiers, Silicon...... Offer low cost, 
high efficiency, ease of installation 
& no costly outages. Complete in- 
formation on these new air-cooled 
rectifiers is available. 
16-17 *Westinghouse Electric Corp. 


Tiering Truck...... Available in capaci- 
ties of either 2,000 or 3,000 Ib., Model 
Mn narrow-aisle, rider-type electric 
is described in Circu- 


Lewis-Shepard Products 


Tractors, Utility...... A 6-page leaflet 
shows manufacturer’s line of 
trenching, loading and do: ma- 
chines, including spe- 
cialized attachmen 
184B J. I. Case Co. 


Turbines, Gas...... Turbine line fea- 
tures high efficiency, versatility and 
low maintenance. Two new catalogs 
describe line’s latest developments. 


Send for your copy. 
184C Clark Bros. Co. 


Handling & Packaging 


Box Closures...... Specially prepared 
for users of fibreboard boxes, new 
brochure guides the evaluation of 
methods currently in use to effect 
economies. Bulletin avail. 
184D Acme Steel Co. 


Can Line Equipment...... Equipment 
automaticall feeds, weigh-fills, 
packs and ejects cans of gran- 
ular, crystalline or powdered mate- 


rials. Bul. 306 
184E B. F. Gump Co. 


Conveyor Belts...... The twenty head- 
aches most frequently suffered by 
conveyor belt users can be relieved 
we the use of a handy slide 
card. 
184F U. S. Rubber Co. 


Conveyor, Overhead...... Catalog CDA 
describes low-cost, easily installed, 
operating overhead conveyor. 

ll components illustrated. Send for 


American Monorail Co. 


Conveyor, Pneumatic....... Bul. I-28 
tells how to select, operate & main- 
tain systems for transporting dry, 
bulk materials. Positive, negative & 
combination systems descri 
40b *Sprout-Waldron & Co., Inc. 


Conveyors, Belt & Gravity....... In- 
cluded in pocket-size folder are 
basic specification details on ,the 
line of package and bulk handling 
belt conveyors. 
184H The Oliver Corp. 


Cooler & Dryer, Pellet...... The indus- 
trial Rotaircool for drying & pneu- 
matic conveying of pellets. Has 
major redesign features. Complete 
details in Bulletin 202. 
40a *Sprout-Waldron & Co., Inc. 


Feeders, Gravimetric...... Simplex or 
duplex gravimetric feeders for 
aids or solids are the subect of B 
letin 32-R2. Capacities from 1 to 


60,000 Ib./hr 
I Omega Machine Co. 


Feeders, Vibrating...... for handling a 
variety of materials, densities & 
sizes. Details on how vibrating 
equipment & controls can simplify 
materials in Cat. 930. 

The Jeffrey Mfg. Co. 


* From advertisement, this issue 


CRUSHPROOF 
—LEAKPROOF 
FLEXIBLE 


STAINLESS STEEL LINED 
VOLATILES... CHEMICALS 


Stands pressures up to 200 psi... 
rubber covered and leakproofed 
with special packing. Safe, sure 
protection for conveying the most 
volatile of chemicals and liquids 
without discoloration, contamina- 
tion or corrosion. Ideal for handling 
solvents, special chemicals, high 
octane gasolines and jet fuels. 


It is lighter in weight than any 
comparable competitive hose .. . 
easy to handle with swivel flange 
that allows installation in any posi- 
tion without turning-entire hose to 
meet bolt holes. Available in sizes 
2” to 12” 1.D. Write for full details 
to Pennsylvania Flexible Metallic 
Tubing Co., Inc., 7234 Powers Lane, 
Philadelphia 42, Pa. 


Gives complete 
technical details 
on flexible tub- 
ing. Free copy 


| 
| 
4 
184A 
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\ | 
| 
| T A PIPE BUT... 
York 36, N.Y. GH BUT | 
| November 3, 1958—Cuemicat ENGINEERING 


LITERATURE . . 


Hydraulic Cylinder. . New high- 
pressure hydraulic cylinders, rated 
at 2,000 and 3,000 . are available 
in 13 basic mounting styles and a 
choice of rod sizes. 
185A Hanna Engineering Works 


Storage Tanks fabricated from 
3003 alloy & are available in both 
horizontal & vertical types in sizes 
ranging from 5,800 to 21,400 gal. 
Details in Bulletin AD 387. 

185B Aluminum Co. of America 


Heating & Cooling 


Cooling Towers...... The Class 600 
Double-Flow embodies many new & 
important advancements in water 
cooling practice & achievement. 
Complete information available. 

8-9 *The Marley Company 


Cooling Towers...... Counterfiow Cool- 
ing Tower Bul. 4.9.080A is available 
with information on operation, ca- 
fasta & a wide variety of factors 

uencing 
*J. F. Pritchard & Co. 


Drum Dryers...... Bulletin 384 explains 
mechanical details of atmospheric 
and vacuum dryers equipped with 
either single or double drums; illus- 
trates typical applications. 
185C Buflovak Equipment Div. 


Feedwater Heater Closures Bulle- 
tin 201.1K1 presents information on 
redesigned high-pressure closures 
for feedwater heaters and other 
nee’ exchangers. 


American-Standard 


Generators, Steam...... features con- 
trolled circulation & balanced feed, 
a principle of using a continuous 


IN STOCK 


DELIVERY 


FOR 


QUICK 


Capacity to 3000 g.p. 


Write for Bulletin No. P9-B10 


with DENVER 
SRL PUMPS 


Light weight, accurately engineered 
rubber parts boost efficiency up to 3 
times, lower pumping costs as much as 
50%. Specially-bonded, molded rub- 
ber-on-steel impellers and liners last 
up to 15 times longer. Also available 
in acid-proof construction. With or 
without sealing water. 


nen pass tube. Produces steam 
minutes, from a cold start. 
*Clayton Mfg. Co. 


Heat Exchanger Sectional Aero 
heat exchanger gives close tem- 
000 to 1 tu.|hr, De- 


*Niagara Blower Co. 


Heat Exchanger Tubes Aluminum 
heat exchanger tubes combine ini- 
tial equipment economies with free- 
dom from chemical attach. Booklet 
AD 186 for complete details. 
185E Aluminum Co. of America 


Heaters, Dielectric Features in- 
clude: clean wiring arrangements, 
bakelite standoff, ceramic coils, 
sturdy relays. Complete details 


Bulletin 15B6431C 
159 *Allis-Chalrfiers 


Insulation, Block An amosite as- 
bestos-base block insulation is de- 
scribed in detail in a new brochure. 
Recommended specifications for 
vessel insulation. 
185F Aber Co. 


Kilns...... Any type, for any applica- 
tion such as cement, coke, lime, pig- 
ments, nodulizing, sintering, etc. 
Estimates, constructive suggestions 
& drawings available. 

69 *Vulcan Iron Works 


Preheater...... For details on air pre- 
heaters and information on poten- 
tial fuel economy, a factual article 
is available. Slagging is reduced & 
cuts boiler downtime. 
28 *The Air Preheater Corp. 


tails in Bul. 
B204 
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DENVER — Type 
Disc Filters 
Sizes to 9 dia. x 12 Disc 
Write for Bulletin No. F9-B5 


DENVER Equipment for the Chemical Process Industries 


DENVER Spiral Rake 
Thickeners 


Sizes to 150’ dia. 
Write for Bulletin No. T5-B6é 


DENVER SRL-V Vertical 
Sump Pumps 
Capacity to 1400 g.p.m. 
Write for Bulletin No. P9V-B1 


DENVER Adjustable Stroke 
Diaphragm Pumps 
to 10” Simplex 
and ey Capacity to 
1000 g.p.m. 
Write for Bulletin No. P8-B11 


DENVER Agitators and 
Mixers 


Sizes to 32’ x 32’ and Larger 
Write for Bulletin No. A2-B4 


See our catalog on pages 647-654 in CEC Catalog 


DENVER Cyclones 
Sizes from 3to 24” 
Write for Information 


Specialists in Flotation Engineering 


‘EQUIPMENT 
COMPANY 
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global vision 


Accurate, detailed viewing under 
adverse conditions on land, in the 
air and under the sea presents spe- 
cial problems. Kollmorgen observa- 
tion systems, some incorporating 
television or special photographic 
equipment and measuring devices 
are solving these problems in in- 
dustry and defense. For literature, 
write to Department 14N 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


MAKE A NOTE OF 
THESE IMPORTANT 
TIPS ABOUT FILTER 


Write for FREE Sample Filter Papers to 


EWo 


Mt. Holly Springs, Pa. 
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LITERATURE . . . 


Reactors....... Complete facilities to 

vide heat transfer equipment for 

he most exacting services in pe- 

troleum refineries, chemical plants, 
etc. oa available. 

1122 Henry Vogt Machine Co. 


Refrigeration Equipment...... for quick 
freezing, ice making, cold storage, 
humidity control, condensing, 
conditioning or any process cooling. 
Details on request. 

162 *Frick Co. 


Steam tg ‘a The TD steam trap 
be installed in tight places. 

7 Kit “2A” plus latest bul- 
letins on this and other steam traps 


are offered 
89 *Sarco Company, Inc. 


Instruments & Controls 


Chemical Feeders Nomograph....... 
Free nomograph enables engineers 
to calculate the correct sizes for 
controlled-volume pumps and hold- 
ing tanks in a few seconds. 

A Milton Roy Co. 


Control, Electronic...... permits remote 
location of weight recording instru- 
ments ... assures automatic bal- 
ance detection, automatic zeroing 
etc. Literature offered. 

149 *Fairbanks-Morse & Co. 


Control Instrumenation....... Bulletin 
GEA-6972 provides the latest de- 
scriotive information on GE’s line 
of recorders, controllers and indi- 
cators. 
186B General Electric Co. 


Controls, Pressure-Vacuum ‘ata- 
log furnishes descriptin tive data on 
over 190 controls, including general 
purpose, sensitive, absolute and ex- 
units. 
86C United Electric Controls 


Flowmeter...... Handbook gives basic 
engineering data for application, 
sizing and flow rate calibration pre- 
diction of low-flow rotameters. Ta- 


bles, graphs and equations. 
186D Fischer & Porter 


Gage, Magnetic...... for uid level 
gases. Available 
electric alarms. Engineering 

sheet is offered. 
R190 ‘*Jerguson Gage & Valve Co. 


Instruments....... Combined technical 

hight and complete facilities for 

precise work in optics, me- 

and _ electronics. tails 
contained in literature. 

TL184 *Kolilmorgen Optical Corp. 


Instruments...... New Catalog covers 
all details of Pressure Gau 
Needle Throttling Valves, and 


Thermometers. products avail- 
able with AND threads. 
T204 "Marsh Instruments Co. 


Instruments. ..... Vector series instru- 
ments serve any process. Feature 
interchange of parts, even among 
instruments entirely 
different funct 
34a *Republic Flow Meters Co. 


Instruments, Optical... ... 16 p. booklet, 
RC 178A, contains engineering data 
on company’s electron optical in- 
Sars. hotos, micrographs and 


Philips Electronics, Inc. 


* From advertisement, this issue 


STOP OVERWORKING 
GRINDING MILLS 


Boost Production of 40 to 400 
Mesh Fines As Much As 300% 


STURTEVANT CLOSED CIRCUIT SYSTEM: 


Primary Mill runs open, load is circulated 
through air separator. Desired fines are dis- 
charged. Oversize recirculates to secondory 
logrinder and then to air separctor for further 


classification, 


Current users of 
Sturtevant Air Sep- 
arators include man- 
ufacturers of sulfur, 
soybeans, phosphate, 
chocolate, feldspar, 
sand, pigments, lime- 
Stone fillers, abra- 

sives, plasters, vines 
ceramics and cement, °ISCHARSE 


TAILINGS 
DISCHARGE 


Sturtevant Air Separators Can 
Lower Power Costs Up To 50% 


Production capacity impossible in single- 
pass grinding results from using Sturtevant 
Air Separators in closed-circuit grinding 
systems. They are of proved advantage in 
all secondary reduction processes. 

Fines pass through grinding mills un- 
hindered, are classified, and the oversize 
returns for further grinding. Grinding mills 
are free to perform at top efficiency, their 
output frequently increased as much as 
300% and power costs cut up to 50% (doc- 
umented by 30 years of Sturtevant air sepa- 
ration experience in the cement industry). 


Precise Classification; 
Circulates Loads of 800 tph 


Sturtevant Air Separators circulate pro- 
duction loads of up to 800 tph. Simple 
adjustments make possible counter-action 
between air currents and centrifugal force 
to the point where a product of almost 
any desired fineness may be collected 
while coarser sizes are rejected. 

A 16 FT. STURTEVANT, for example, took 
a feed rate of 800 tph, containing only a 
small percentage of desired fines, and de- 
livered 30 tph 90% 200 mesh, recirculating 
the oversize through the grinding circuit. 
(In the cement industry, Sturtevant units 
deliver up to 60 tph raw cement fines, 40 
tph finished cement fines.) 

Nine models available, diameters from 
3 to 18 ft. For more information, request 
Bulletin No. 087. (Bulletins also available 
on Micronizers, Blenders, Crushers, Grind- 
ers.) Write STURTEVANT MILL CO., 


Clayton St., Boston, Mass. 
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Manometers...... Catalog describes line 
of manometers and accessory equip- 


nometers. 


Meters...... for hot or cold liquid 
measurement. Meters measure vol- 
umetrically ... each nutating cycle 
po ig: he piston di displaces a fixed vol- 


174, “*Buffalo Meter Co. 


Pipeline Viscometer...... Bulletin No. 
V1223 describes a pipeline viscom- 
eter for temperature, pressure-vac- 


tions. 
187B Norcross 


Recording Turbidmeter...... Turbid- 
meter continously monitors cloudi- 
ness of process fluids. Bulletin gives 
applications, principles of operation 


and specifications. 
187 General Electric Co. 


Speed Control Systems...... Completely 
revised brochure covers the opera- 
tion and application of speed drive 
and pneumatic control systems. 


oy or your copy 
Electrical Motors 


P25. 
Builders-Providence 


Thermometers. ..... Weather-proof Bi- 
Metal thermometers offer mounting 
styles, dial sizes, temperature ranges 
stem lengths. 


*Manning, Maxwell & 
Moore, Inc. 


Thermometers...... Bimetal thermom- 
eters feature a dampening bearin: 
above the bimetal element tha 
makes them extra resistant to shock 


& vibration. 
99a *Rochester Mfg Co. 


Transmitter...... The M/44 indicatin 
temperature transmitter for fast, 
sensitive response under roughest 
field conditions. Uses any filled 
thermal system. Bul. 13-28A. 

37 *The Foxboro Co. 


Pipe, Fittings, Valves 


Fittings...... A new 86-page master 
reference catalog on stainless steel 
pipe fittings gives detailed informa- 

ion on ~ line. Tables, 


corrosion data, e 
187F Ladish Co. 
Hose, Fiexible....... General Cnxtalog 


shows full line of standard iiexible 
hose & tubing products. American 
is equipped to work in copper alloys, 


stainless steel, etc. 
93 *The American Brass Co. 


Hoses...... Made of thick, resilient rub- 
ber, which is designed to absorb 
vibration traveling along 


B. F. Goodrich 
Industrial Products 
Joints, Expansion...... Offer lateral or 

angular motion without flow reduc- 

tion of conical liners. New 28- 

oint Design Guide 

available. 


Underground and General Purpose Type 
Designed for direct earth burial or use in 


underground conduit and for above ground 
where sub, te 


Tubing thick. 
int to jon and flame. 


A thick PVC sheath, heavy asbestes braid 
and overall PVC sheath over the tubing as- 
sembly provides several 
shutdown in the event of a flash 


= from welding and cutting metal 


complete the 
tubing, | Pvc heath and honey asbes- 


to meet your specific need 


These types HIGH MODULUS, high density polyethylene tubes made 
yethylene. Four tubes of 


process 
Y%" OD are SPIRALLY CABLED together under heavy protective coverings 
installation requirements 


from new low pressure 


which are designed to meet the unusually severe 
with lowest cost. 
TYPE XPT-U 


corrosion 
TYPE XPT-F 
Flash Fire Type 


minutes of time 


is construction also gives adequate 


TYPE XPT-FA 
oe Fire Resistant - Armored Type 


‘ot time delay in the event tof 


TRENTON, N. J. 


*Flexonics Corp. 
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where there’s a 
drying 
operation 


leading manufacturers* insist 


on DUSTEX 
COLLECTORS 


DUSTEX miniature cyclone tubes, cast of white iron, 

provide an ultra-hard, cling-free, self-cleaning surface to 

assure maximum material recovery at a constant, 

high-speed rate. 

DUSTEX patented design prevents condensation within 

the collector when inlet temperature is above the 

dew point. Handles temperatures up to 800°F. There are 

no filters to clog, no sludge to pump. It’s virtually 

maintenance free! 

LOW INSTALLATION COST and up to 99.8% efficiency 

make DUSTEX the perfect collector for spray 

dryer, rotary dryer or flash dryer processes. 
*Name on request 

Write today for this free bulletin on the 

new D-584 DUST COLLECTOR, 


P.O. BOX 2520, BUFFALO 25, N.Y. 


CRESCENT 
POLYETHYLENE MULTITUBE 
Special Types of Cabled Instrument Tubing 


Send for BULLETIN No. 458-H with complete information. 
CRESCENT INSULATED WIRE & CABLE Co. 


LITERATURE... 
ment for plant and laboratory ma- ao 
} clined-tube type. ae 
187A King Engineering Corp. ee 
— 
| 
flow steam meter has been simplified 
for more efficient replacement of 
orifice plates to change capacity. 1 ee 
| 
| = 
a AB 
/ 


eyeway 
to a hot cell 


A number of reactors— including the 
newest commercial one at Shipping- 
port—use KOC periscopes for un- 
derwater inspection of fuel elements. 
These devices are dramatic demon- 
strations of Kollmorgen’s ability 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge. 
For literature, write to Dept. 14N 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


expecting an order? 


You'll get it quicker if your 
postal zone number is on the 
order blanks, return envelopes, 
letterheads. 


The Post Office has divided 106 
cities into postal delivery zones 
to speed mail delivery. Be sure 
to include zone number when 
writing to these cities; be sure 
to include your zone number 
in your return address — after 
the city, before the state. 


LITERATURE . . . 


Nozzles...... ves complete de- 
tails on lightweight, precision built 
steel spray nozzles. 
Spraco model for every problem & 


1 *Spray Engineering Co. 
Packings, Solvent...... after testing on 


caustic pumps, found to outlast an 
packing. Technicians work wi 


engineers of chemical companies to 


develop the best. 
153 *U. S. Rubber 


Pipe...... Bulletin TS-1A gives com- 
lete details on fluoroflex-T pipe. 

t resists corrosion, and can handle 
hydrofluoric acid with complete 

& no maintenance ems. 


4 *Resistoflex Corp. 
Pipe Fittings...... A new 86 pg. stain- 
less steel fittings catalog & 


technical manual gives detailed 
specifications, dimensions & order- 
ing information on complete line. 
33 *Ladish Co. 


Pipe, Non-Metallic...... Bulletin gives 
complete engineering data and gen- 
eral information on a series of 
Fibercast chemical and line pipe, 
tubing and fittings. 
188A Fibercast Co. 


Piping...... Booklet AD 197 for com- 
= details on aluminum pipe and 
ttings. It resists attack from the 
materials it carries as well as cor- 
rosive atmospheres. 
188. Aluminum Co. of America 


Seals, Clipper...... Types for all — 
cations such as continuous gh 
speed operations, for small shaft 
diameters, for small clearences, etc. 
Book PK-71A for data. 
42 *Johns-Manville 


Tubing, Flexible...... for any operating 
conditions, bronze, galvanized & 
stainless steel corrugated & inter- 


locking a All t , all sizes. 
R184 *Pennsylvania Flexible 
bing Co. 


Tubing & Pipe...... These super-stain- 
less & high alloy grades meet a 
broad range of tubing & pipe re- 
quirements. Properties & recom- 
mended uses in Bul. T. D. 125. 

30 “The Carpenter Steel Co. 


Tubing, Polyethylene...... Special types 
of cabled instrument tubing to meet 
specific needs. All types are out- 

ed in bulletin 458-H. 
T187 *Crescent Insulated 
Wire & Cable Co. 


Tubular Products....... New catalog 
contains information on_ types, 
grades, lengths, finishes and gen- 
eral characteristics of stainless steel 


and alloy tubing. 
188C J. Bishop & Co. 


Unions, Steel...... New catalog gives all 
the vital facts . . . details of con- 
struction . .. every specification 


from metal to hardness of hardness 
of seats to exact dimensions. 
168 *Clayton Mark & Co. 


Valves, Ball...... will provide leakproof 
sealing in long, troublefree service. 
Features quarter-turn opening & 
closing. For information see Cat- 


alog 1000 
85 *W-K-M, ACF Division 


Valves, Diaphragm...... Packless valves 
are made in a wide variety of body 
materials, including choice of dia- 

hragm, disc insert & optional body 
ining. 
*Crane Co. 


* From advertisement, this issue 


There is a 


STEEL PLATE 
|) STAINLESS STEEL 
STAINLESS CLAD 
PLATES 
©) T-1 STEEL AND 


OTHER STEEL 
ALLOYS 


NICKEL-CLAD 
ALUMINUM 


FIELD ERECTED 


TANKS 

AND VESSELS 

FOR 

LIQUIDS, GASSES 

VAPORS 
AND 

STORAGE OF 

PLATE FABRICATION DRY MATERIALS 


FIRE PROTECTION 
AND WATER SUPPLY 


ELEVATED TANKS 


IRON WORKS Sales 
ces 

WARREN, BRISTOL 
and PITTSBURGH, PA. ' the US.A. 
PROVO, UTAH + CASPER. WYO. 
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LITERATURE . . . 


Valves, Gate....... 
valves a now available in %” 
through 24” sizes. Feature fully 
revolving double disc, parallel seat 
ciple. Details offered. 
*Darling Valve & Mfg. Co. 


features include: cor- 
rosion, heat & shock resistance, 
strength, proven design, & low cost. 
The new circular on ductile iron 
is availakie. 


veal Stainless Steel........ Aloyco 
ves offer staying power, min- 
imum maintenance & corrosive 
service. Other types, alloys, sizes 

& pressures availabl 
90 *Alloy Steel Products Co. 


Process Equipment 


Agitators...... Model T features inter- 

changeable ratios from 6.23:1 to 

100:1. ray WT units offer ratios 

from 3.5:1 to 68:1. 

160 *New England Tank & 
Tower Co. 


Blenders...... Twin-Shell liquid-solids 

+ blender easily & thoroughly dis- 
perses as little as 0.5% by weight of 

any liquid into dry solids. A type 


for every process. 
50-51 “ratterson-Kelley Co. 


Cabinet Cloth Filter 
Model 81 requires only 28” 28” 
floor space & provides cloth filter- 
tally avallab of mg sq. ft. Complete de- 


available. 
Torit Mfg. Co. 


Centrifugals...... Reineveld automatic 
centrifuges used for dewatering & 
washing of crystalline solids & for 
separation & clarification of fine 
— slurries. Bul. 356. 

T195 *Heyl & Patterson, Inc. 


Centrifugals...... Booklet No. 2648 il- 
lustrates & describes automatic dis- 
chargers, liquid vapor seal, load 
measuring device, etc. 


176 *The Western States 
Machine Co. 
Demineralizer, Water... ... Model TM-6, 


two-bed demineralizer at flow rate 
of 2500 G.P.H. Available in mixed- 
bed, single, two, & four-bed models. 


9a Barnstead Still & 
Sterilizer Co. 
Dryers, Rotating Vacuum...... is avail- 


able in six sizes and include pro- 
visions for steam or hot water heat- 
ing. Complete information & appli- 
cation data available. 
61 *F. J. Stokes Corp. 


Dust Collector...... New bul- 
letin details the Microdyne dust 
collector, a wet inertial type that is 
installed as part of ductwork. Per- 


formance curves. 
189B Joy Mfg. Co. 


Dust Collectors...... W Roto- 
Clone, type N Roto-Clone & Amer- 
jet units offer high collection effi- 
ciency for the chemical industry. 
? Bulletins give complete details. 
10-11 *American Air Filter Co. 


Dust Collectors...... Cyclones feature 
large-diameter design that elimi- 
nates bridging & clogging. Booklet, 
“The Exclusive Buell Cyclone” for 
information. 


*Buell Enineering Co. 


~* From advertisement, this issue 


From earliest antiquity man has contrived to solve his problems in solids- 
liquid separation in a thousand different ways, some quite ingenious. 

Today’s filtration problems are more challenging than ever, calling for 
more critical appraisals and precise answers. 

At Shriver’s we are dedicated to investigating your problems and rec- 
ommending and building the kind of filter that will best meet your specific 
purpose. And we do build many types! May we be of service? 


Shriver filter press 
with plates of molded 
wood or glass fiber 
reinforced polyester 
and frames of poly- 
vinyl chloride coated 
aluminum; a new com- 
bination of strong, 
lightweight materials 
of construction for re- 
sistance to many acid 
and alkaline process 
materials. 


Shriver horizontal 
tank, vertical leaf 
pressure filter, with 
many improved fea- 
tures, recommended 
primarily for products 
in which liquid and 
solids are not miscible 
with water, or for 
other cases where the 
solids must be re- 
moved as a semi-dry 
cake. 
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T. SHRIVER & COMPANY, INC. 
802 HAMILTON STREET + HARRISON, N. J. 
SALES REPRESENTATIVES IN: Chicago, t1l—Decatur, Ga.—Houston, Tex.—Livonia, Mich, 
St. Louis, Mo.—San Francisco, Cal.—Montreal, Que.—Toronto, Ont. 
FILTER PRESSES + VERTICAL LEAF FILTERS + FILTER MEG 


HORIZONTAL PLATE FILTERS be: ‘CONTINUOUS THICKEN R: 
SLAB FORMERS - DIAPHRAGM PUMPS - ELECTROLYTIC CELLS 
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| ay | 
; 
i=. 
a 
| 
189 
\ 


NY 


missile watcher 


At the Cape Canaveral missile 
launching site, detailed observation 
from a safe distance is imperative 
at the critical moment of firing. A 
Kollmorgen missile periscope makes 
this possible. By effectively com- 
bining optical and mechanical skills, 
Kollmorgen produces complete re- 
mote viewing, testing and inspection 
instruments for industry and de- 
fense. For literature, write Dept. 14N 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


SMOOTH — VIBRATIONLES< 


PROPELLERS 


Manufactured by an 
exclusive process, 
MICHIGAN 
are perfectly 

to avoid whip and 
strain on shafts. And 
superior 

ere now standard 


INTERNATIONAL 
ENGINEERING 
DAYTON, OHIO 


LITERATURE . . 


Dust Collectors. .; ...Duclones are avail- 
ge in a wide range of capacities & 

in multiple tnits & 5 mate- 
for every on. Bulletin 


1 The Ducon Company, Inc. 
Dust Collectors...... Illustrated folder 


g details on medels for gritt 
for bulky or sticky dust 


special models & equipment for 
every 
190A Torit Mfg. Co. 


Dust Collectors...... Miniature cyclone 
tubes, cast of white iron, provide 


covery. Bul. D-584. 
B187 


*Dustex Corp. 
Dust Controls...... An efficient dust 
collecting system,  scientificall 

& construc 


destaned 
oth filters bag collectors offer 

maximum cranes Bul. 922. 
Pangborn Corp. 


Filter...... A completely new series of 
laminated fiber disc filters designed 
for hydraulic & other high pres- 
sure applications. — infor- 
mati_o on 1555CP fil 
170 *Wm. W. ‘ae & Co. 


Filter Fabric...... Booklet, “Filter Fab- 
ric Facts” answers problems related 
to fabrics in filtration, rubberizing, 
coating, laminating, etc. Send for 


*Wellington Sears Co. 


Filter Fabrics...... all types of wet or 
dry filtration equipment. Technical 
assistance in selecting tings fiber 
& fabric — or require- 
ments. Bul. Ki 
190B Komiine Corp. 


Filter Media...... Filters & separators 
operate within range 
from 420 to 1200 
a nearly perfect vacuum to 6000 

. Brochures offered. 
08 *Purolator Products, Inc. 


Filters...... A new catalog is offered 
with complete details on Fulfio fil- 
ters. They provide true —, fil- 
tration at minimum pressure drop 
for liquid chemicals, etc. 

78 *Commercial Filters Corp. 


ters FEinc precoat filter is de- 
signed for trouble-free ration, 
dryer cake discharge & high clarity 
of effluent. Specific recommenda- 
tions for your problems. 
*American Machine & Metals 


Filters, Water...... Where high quality 
process water is needed, diatomite 
filters provide an effluent second 
nf to distilled water. Bul. 65I & 

909 give on ls. 
*R. P. Adams Co., Inc. 


Feeding Systems...... Bulletin 32-R2 
describes continuous loss-in-weight 
feeding systems for liquids and 


materials. Offers better quality 
control. 
163 *Omega Machine Co. 


Kilms...... If you need a rotary kiln 
that is unusual in size, type or ap- 
lication, contact the “kiln special- 

ts”. Write for estimates, sugges- 

tion and drawings. 

97 *Vulcan Iron Works 


ee Hy-R-Speed Mills for dis- 

persing paints, inks, 
— or food products. new 

gives complete details for 

all requirements. 

7 *The J. H. Day Co. 


* From advertisement, this issue 


2 An important advancement 
in liquid level observation 

for plants with dangerous 
explosive or inflammable 


conditions. 


Safety design 
seals against 
escaping gases. 


M ing mechent 
in stainless steel 


Scale mounted outside 
chamber; 
magnetically 

actuat 
through chamber wall. 
Distinct, 
accurate level 
shown in red 


contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 


Patent 


sages Can also be used 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


See Booth 631 
Power Show 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


In Canada: Peacock Bros. Ltd. 
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185d—SRL-V Vertical Sump 
Pumps 


185e—Adjustable Stroke 
Diaphragm Pumps 


185f—Agitators & Mixers 
185g—-Cyclones 


Use this handy coupon to order your personal subscription to Chemical Engineering. 


No need to send any money now. We'll bill you later. 


Cov. 29 188A 195A KEY 
1 20 1888 
8-9 33 R188 195 
10-11 34a 189 1964 
12 34b 189A 
13 Me 1898 
“4 34d 190A L196 
5 Me 53 72D 
si 16-17 34 55 72£ 
18-19 34g 5? 72F 
: 20-21 35 59 726 
22-23 3% 61 72H 
24-25 37 63 73 
26 3 74A 
27 748 R194 
28 40a 69 
REPRINTS: Circle what you want. (See opposite page for description.) Send no money, we'll bill you later. Po 
21 22 
63 64 
87 «88 
% 
Cov. 29 
1 30 
4 31 
67 
4 8-9 33 
10-11 34a 
12 4b 
13 Me 
4 34d 
15 
16-17 34f 
18-19 34g 57 
at 20-21 35 59 
22-23 3% 61 
24.25 63 
26 
27 39 «6? 748 84 9% 162 169C 180C R194 
| 28 40a 69 
| 


READER SERVICE... 


EDITORIAL REPRINTS 


ORDER NOW: 


Use Reader Service Card for fast service. 


Send no money, we'll bill you later. 


For 


each reprint you want just circle its number on 
the card. Fill in the blanks on the front, then mail, 


* Unit Operations 


Binary Distillation—Theory, equipment (75¢)......... 
Compressible Fluids—How to handle ($1)............. 
Crystallization—For purification (50¢).............. 
Drying—Methods, equipment, design, costs (75¢)...... 
Entrainment Separation—Equipment & performance (75¢) 
Foams—How to use and how to control foams (50¢).. . 
High Temperature Technology—WMaterials, processes (50¢) 
lon Exchange—A chronical of remarkable advances (75¢) 
Liquid-Gas Contacting—A practical operation study (75¢) 
Liquid Proportioning—Equipment, methods, uses (50¢). . 
Mixing—Understand this universal operation (75¢).. 
Process Control——Up-to-date instrumentation report ($1). 
Size Reduction—-Major pieces of equipment (50¢)...... 
Solids Concentration—-Survey of techniques (50¢)...... 
Solids-Gas Contracting—/ntegrated background (50¢)... 
Solids-Liquid Separation—Basic know-how ($1)........ 


Equipment 


Conveyor & Elevators—Solving bulk moving (50¢)..... 
Heat Exchanger Design—Timely shortcuts (75¢)....... 
Instruments—’’ Hardware” section: Report No. 95 (50¢).. 
Mechanical Seals-—How to select and use them (50¢)... 
Piping—Roundup of processes pipe, valves, fittings (75¢) 
Pumps—How to pick the one you need for your job (50¢) 
Pump Seals—How to select the best (50¢)........... 
Solids Feeders—How to lick feeding troubles (50¢)...... 
Strain Gages—How to use in chemical plants (50¢)..... 


CE editorial reprints are now easy to get. Here’s 
a list of what’s available. Now you can order—While they last— 
whatever you need to make your personal files more valuable. 


* Materials of Construction 
High-Temperature Materials— inorganic, nonmetallic (75¢) 120 


Industrial Plastics—How and where to use them (50¢).... 35 
Lead Installations—Best designs for many uses (50¢).... 79 
Nonmetallic Inorganics—For severe conditions (50¢).... 125 
Protective Linings—For process equipment ($1)....... 88 


© Processes 

Biochemicals Processing—The total picture (50¢)....... 93 
Bio-oxidation—Theory, design, practice (50¢)......... 68 
Extractive Metallurgy—Via chemical engineering (50¢).. 111 
Fermentation—Its chemical technology (50¢)......... 74 
Fluidized Solids—Theory & Techniques (30¢).......... 33 


Manufactured Gas—To supplement natural gas (50¢)... 115 
Moving Bed Processes—Application plus theory (75¢).. 64 
Odor Control—How to be a good neighbor (50¢)...... 98 
Petrochemical Process—A review of processes (50¢)..... 26 


* Costs and Other Timely Topics 


Cost Estimation, I11—17 articles, 80 pages ($1.25)..... 48 
Cost Iindex—One-year bibliographic index (35¢)....... 65 
Flowsheets—How to speed communication (59¢)....... 99 
Inflation-—How to predict the shrinking dollar (50¢).... 78 
Lubrication—For chemical plant engineers (50¢)....... 50 
Modernizati Plan ‘59 for profits (75¢)............ 128 


Nuclear Industry—tThe role of chemical engineers (50¢). 89 
Operation & Maintenance—The impact of 1953 trends ($1) 121 


Patent Fundementals—Timely review {S08}. 114 
Petrochemicals—Economic review (50¢)...-........- 123 
Pilot Plants—All the aspects of scale-up ($1)."......... 127 
Plants & Processes—Inventory of 1955 (75¢).......... 69 
Plants & Processes—From 1956 Inventory Issue (75¢)... 84 


Plants & Processes— 1957-58 (Eighth) inventory (75¢)... 118 
Professional Registration—For PE-minded ChE’s (50¢).. 85 
Rockets & Missiles—Air-borne reactor problems (75¢)... 119 
Statistics—How to use data effectively (75¢).......... 73 
Woter Conservation—A factor to consider (50¢)....... 105 
Water Pollution Control—How to cope with it (50¢)... . 


New and Popular Series . . . 


carbons. By Merk Hobson and James 


Estimating Engineering Properties. By Your Design Reference File. By Ralph CE Refresher .. . 


Wallace R. Gambill. Cushing. Thermodynamic Principles (50¢) 42 

Thermal Conductivity (50¢).. 94 Para 100 Compression & Expansion (5S0¢) 45 

Heat Capacities (75¢)...... 109 Parts VI-IX (75¢)......... 110 Chemical Equilibrium (50¢)... 49 

Latent Heats (75¢)........ 117 Homogenous Kinetics (50¢)... 57 

Surface Tension and Catalytics Kinetics (50¢)..... 61 

Diffusitivities (75¢) ..... 126 Flow Through Packings and Beds. By Interpreting Kinetics (50¢).... 66 

lacke owers omplex Reactor ign ¢ 

Thermodynamics | properties of Fure Fixed and Moving Beds (50¢) 107 Catalytic Reactor Design (50¢) 81 

verese er - — Fluidized Systems (50¢).... 108 Reactor Design Problems (50¢) 87 


H. Weber. Physical Equilibrium [| (50¢) 97 
Latent Heats (50¢)........ 104 Flow Formulas. By Maxey Brooke. Fluid Flow Equations (50¢)...101 
Enthalpy and Entropy (50¢).. 116 CE Flow File (50¢)......... 112 Fundamental Math (75¢)....113 


Physical Equilibrium | (50¢).. 90 


Cuemicat Encineerinc—November 3, 1958 


54 
80 : 
124 ae 
70 
37 
86 
91 
55 
82 
47 
95 
25 
67 
63 
62 
46 
52 
96 
83 
40 
21 
92 
28 
36 
193 


With gravity 
sifting methods, 
there’s danger of 
uneven dispersion 
..- depending 
on the mix and 
its ingredients. 
When you use 


the high speed, 


centrifugal 


abbe 
TURBO SIFTER 


perfect dispersion of the ingredients 
is assured. Users with colored ingre- 
dients stress the greater uniformity 
of color that the Abbé Turbo Sifter 
gives them. This is true for any mate- 
rial and with any mesh. 


Sifts 2 to 10 Times Faster... 


and Uses Less Floor Space 
This unique unit requires less than 
one-fourth the floor space of conven- 
tional units, but sifts 2 to 10 times 
as fast, depending on the product — 
with a clean, complete separation. 
Write for Bulletin No. 65. 


abbe | ENGINEERING CO. 


Sifters + Cutters « Mixers 


194 


LITERATURE . . 


Mills...... Tricone Mills features cor- 
rect ball segregate. Also occupies 
very little floor space for its grind- 
ing volume. specifications 
in Bul. AH-414-11 
181 Hardinge Co. 


Mixers...... with new simplified pack- 
age motor reducer drive. Literature 
is available on type LWR right 
drive and t th 

d ranges 1 to 35 
133 *International Inc. 


Mixers...... You'll find a wealth of in- 
formation on fluid mixing in he a 
ful bulletins describing Light 
Mixers. These mixers adapt 
changes in your process. 

21 *Mixing Equipment Co. 


Mixers...... A three-way knead, smear- 
ing, spatulate action coats one 
material with another. Bulletin on 
Mulling for the chemical & process 
industry is offered. 

110 *National Engineering Co. 


Process Equipment. .... Line of blenders, 
vacuum tumble dryers, packaged 
resin-distillation pilot plants and 
Bull heat exchangers discussed 

Bulletin No. 16. 
94A Patterson-Kelley Co., Inc. 


Pulverizer...... Stainless steel Mikro- 
Pulverizers are complete with vari- 
able drives & remote controls. Con- 
fidential data sheets are contained 
in Bulletin 51A. 

31 *Metals Co. 


Regulators, Flow Rate...... 
“F” for clear liquids, pl 
and many suspensions. Illustrated 
booklet contains details on dimen- 
sions & applications. 
*The W. A. Kates Co. 


Transistor Washer........ for washing 
transistors, diodes, rectifiers, tube 
parts in ultra pure 15,000,000 OHM 
opr Complete details in Bul. 


97b *Barnstead Still & Sterilizer Co. 


Turbo-Mixer...... Detailed information 
and useful design data contained 
in the various bulletins which are 
offered. Useful in processing of 
different metals & ores. 

197. *General Amer. Trans. Corp. 


Sitter Turbo sifter assures perfect 
dispersion of ingredients. Unit re- 
quires very little floor space. Bulle- 
tin No. 65 opel pss te details. 
for your co; 

L194 *Abhe. Engineering Co. 


Stills, Centrifugal Molecular...... have 
proved invaluable in work with 
resins, plasticizers, waxes, fatty 
acids, ‘sterols, hormones, oils & per- 
fumes. Bulletins. 
183a *Consolidated Electrodynamics 


Stills, Brush...... for use with mate- 
rials of MW250 to 900. They have 
been used to distill tall oil, micro- 
crystalline ba citral, polyethylene 

lycol, etc. 
83b “Consolidated Electrodynamics 


Pumps, Blowers, Compressors 


Air Separators........ circulate produc- 
tion loads of up to 800 tph. Nine 
models available with ameters 
from 3 to 18 ft. Information con- 


tained in Bul. 087. 
R186 *Sturtevant Mill Co. 


“* From advertisement, this issue 


know the facts 


about annealing 
before you specify 
Stainless steel 
tubing for chemical 
applications! 


learn why 


Standard’s production specifica- 
tions for stainless steel pipe and 
tubing demand annealing as one 
important step to assure you 
ductility and maximum resistance 
to corrosive agents . . . to guarantee 
you uniform structure by eliminat- 
ing stresses ...to provide you ease of 
fabrication and savings on original 
and replacement material costs. 
Engineers at Standard are special- 
ists in the selection of the proper 
grade of stainless steel pipe and 
tubing for industry. They are 
anxious to work with you. For com- 
plete details call your local Standard 
representative or contact Standard. 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road ¢ Detroit 39, Michigan 


Welded stainless tubing and pipe _e Welded carbon 
steel mechanical Boiler and Heat Exchanger 
stoe patterns Special its ubing 
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LITERATURE . . . 


Compressors, Axial..... New adjustable 
stator axial compressors get 
wide — range at high e 
ciency. Small size cuts space re- 

uirements. Details offered. 
03 *Allis-Chalmers 


Compressor, Isotherm........ for large 
volumes of oil-free air (5,000 SCFM 
& up, 10-300 PSIA) this ‘type com- 
BW inp assures the lowest possibile 

input. Information. 
*Brown Boveri Corp. 


Fan, Industrial...... Type AH for air 
handling, type MH for material - 
handling & type LS for long shav- 
ings. ers optional constructions R El N E VE L D 
& optional accessories. i 
82a *American Standard 

Fans Axial-Flow...... Provide high air centrifu al ¢. Reineveld 51 Automatic Centrifuge 
displacement and pressure for cool- showing easy access to internal parts. 
ing, heating and ventilating appli- 


cations. New 4-page catalog avail- 
are used extensively for dewatering and washing of crys- 
- ~ talline solids, and for separation and clarification of fine 
Pump, Corrosion-resistant......... The 
new 200-D.0. positive displacement amorphous slurries. Effective bowl capacities range from 
pumps has a Reaxiamn capeeety of 3 to 325 gallons. Reineveld is one of the world’s largest 
builders of centrifugal equipment—avail yourself of the 
155 “Waukesha Foundry Co. services and experience of a leader. 
Pumps, Sump........ Revised Bulletin Consult our listing in CEC or write for bulletin 356. 
4500-B presents construction details ss 
Sold and Serviced by: 


= the company’s line of sump 
umps. Ordering data, installation 

fata and optional equipment. 

195B Deming Co. 


Pump, Transfer...... High-speed, air- Won 
powered pump handles pressure gun Inc. 
grease, alcohol, cutting oils, etc. 
A cavaiog of industrial lubrication 55 FORT PITT BLVD. - PITTSBURGH 22, PA. 
rs *Stewart-Warner Corp. 


Pump, Turbine...... features water lub- now! greater sate ety and efficiency mn 


atien, two piece head shaft, & 


special bearings, bearing retainers 

& pump bowls designed for long 

life. Dlustrated Bul. 6957-1. 

80 *Fairbanks-Morse & Co. : 


ae Newly designed models are 
available to handle a wide variety 
of tough, corrosive & viscous mate- 
rials. Information on controlled 
pumps is available. 


*American Meter Co. 


Pumps...... SRL pumps light weight, 
accurately engineered rubber 
boost efficiency. They handle capa- 
city to 3000 g.p.m. Complete de- 
tails in Bulletin P9-B10. 


185a *Denver Equipment Co. 
Pumps...... Whatever your pumping 
needs, vertical pumps for molten 


chemicals, horizontal pumps for 
black liquor, ag etc. Write for 
bulletins V-837 & C-355. 

R182 *Taber Pump Co. 


Pumps...... The ty ype GB single stage, 
end suction centrifugal pumps han- 
dle all kinds of jobs. Bulletins on 
= complete pump line are avail- 


e. 
At last—a full line of pumps specifically designed to § Heart of the BART... 
172 “Weinman Pump Mfg. Co. handle corrosive and abrasive fluids in the 1 to 80 GPM the sede Flex-Seal! 
erent sizes with open or clos No longer need you cut down bigger pumps i x mtg Bo el 
impellers with up and lose put up un alent basic weakness of centri- 
2700 GPM & heads to 550 ft. 
in Bul. W-300-B4 re Bart pumps have fewer parts to wear or get out ff cation. Carbon stator with coreaaie 
Worthington Corp. of models, in two materials... seat, unexcelled for long wear—or 
Pumps, Centrifugal...... Catalog and every astelloy C . . . cover gireon filled Teflon stator with 
rformance curves detail a full S Stellite or Worthite seat for sever- 
e of pumps specifically designed Write for catalog and performance curves. est corrosive service, 
handle corrosive & abrasive Choice areys for commission reoresentatives available. For details, inavire: 


to 
fluids in the 1 to 80 G 
“Bart Manufacturing cop. | BART MANUFACTURING CORP. 


ELECTROFORMING - PIPE LINING & COATING - PLATERS - PUMPS - ENGINEE( NG DESIGN SERVICES 
29 Main St., Belleville 9, New Jersey 


* From advertisement, this issue 
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BISHOP 
TINU 


Continuously, since 1842 Bishop 
has been devoted to the manufac- 
ture of platinum and platinum 
group metal salts and solutions 
of the ultimate in quality. The 
Bishop background of skills, ex- 
perience and steady development 
assures products of the finest 
quality obtainable . . . from stock 
for immediate shipment. 


Chloroplatinic Acid 


Platinum Oxide 


Palladium Chloride 


Rhodium Chloride 


Ruthenium Chloride 


Ammonium Chloroplatinate 


Potassium Chloroplatinate 


Sodium Chloroplatinate 


. and 33 other platinum group 
metal chemicals. 


Complete list of Bishop platinum 
and platinum group salts and so- 
lutions sent promptly on request. 


OTHER BISHOP PRODUCTS: 


Platinum Fabricated Products 
Stainless Steel and Nickel Tubing 


J. BISHOP & CO. 
PLATINUM WORKS 


LITERATURE .. . 


Pumps, Centrifugal Catalog con- 
tains engineering data, rfor- 
mance charts, diagrams & elpful 
general information on six stand- 
ard models. Bulletin 110F. 

209 *Eastern Industries Inc. 


Pumps, Chemical A line of over 
78 models, sizes & frames, plus 
of combinations. An 8- 

booklet discusses effects of ra- 
al loads. 
92 *Food Mach. & Chem. Corp. 


Standard & heavy 
ty models cover capacities from 
to 1050 GPM, pressures up to 
300 PSI. Models available in many 

t of construction. Cat. K. 
20. a Pump Co. 


44-page, “Steam 

Bin e excellent 

andling characteristics & other 

features. Gives details on selection 
& installation. 

79 *Armstrong Machine Works 


Services, Processes, Misc. 


Fire Control devices put the pro- 

_—e on target & keep it there. 

ey combine tical, mechanical 

& electronic skills. Literature is 
available. 

TL182 *Kollmorgen Optical Corp. 


page manual gives you a com- 
prehensive picture of advanced 
methods for Special Hazard fire 


*Grinnell Co. 


2 p. bulletin described 
closed type fume hoods with Al- 
berene stone topes in Steelab stand- 
ard sectional furniture line. Acces- 
sories listed. 
196A Arthur S. La Pine & Co. 


Sinks p. bulletin 
PF/5 describes new sinks just added 
to company’s line of corrosion re- 
sistant pe Specifications. 
nee installation. 


n Co. 


Two new booklets 
about the applications & properties 
of Carborundum’s unique, new 
gd refractories are now avail- 


171 *Carborundum Co. 


Design, engineering, 
fabrication & erection of steel plate 
structures. Bulletins on: Special 
Plate Structures & Field Services 
are available. 

81 *Chicago Bridge & Iron Co. 


Systems, Density Measuring Bulle- 
tine NI-158 gives details 
on AccuRay Continuous Flow Den- 
sity Systems. Designed to meet 
requirements of the industry. 

27 *Industrial Nucleonics Corp. 


Titrating Equipment p. data 
sheet, pH-83-MI, show how to per- 
form nonaqueous titrations with 
Zeromatic pH meter and new com- 
bination electrode. 
196C Beckman 


Waste Disposal Units are custom 
designed to your specification. Any 
size or capacity for use in reducing 
liquid & semi-liquid wastes or ob- 


noxious gases. 
B180 *John Zink Co. 


* From advertisement, this issue 


‘CHEMICAL FIBER 


WINDSOR 


i 


.».@ proven new class 
of FILTER MEDIA! | 


Fiber-welded Fabrics 
Offer High Efficiency 
Particle Retention 


Economical Windsor Felts elimi- 
nate the use of secondary dressing 
materials in many filtering applica- 
tions! 

They're fabricated from selected 
synthetic fibers to meet your indi- © 
vidual specifications . . . and feature 
a unique, ‘engineered ‘construction 
with precision controlled pore size { 

| which provides the following sig- 
| nificant advantages: 
Rapid filter cake build-up 
Minimum recycle time 
High flow rate 
Dimensional stability 
Ravel free, clean cut edges 
Positive gasketing — 
minimum leakage 
Easy cake release 
Greater product recovery 
Lower cost 


Windsor Felts are now in use on all 
types of filtration equipment . . . in- 
quire how they can improve your 
operations, write for Data Sheet #18, 
on company letterhead, please. 

Remember: American Felt Company 
has the most extensive and best equip- 
es staff of product engineers in the 

It industry with engineered materials 
for seals, wicks, decoration, vibration 
mounts and polishing . . . for informa- 
tion, write to... 


General 
and Eng 
torieu 
317 Glenvilie Rood, 
Glenville, Conn. 
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Series of five Turbo-Mixers (plus 
the propeller mixer in the 
re-agent feed tank) for processing 
the metallurgical slurry 

during refinement and 
purification. 


Resources 
chooses 


TURBO- 
MIXERS 


There is no easy way to extract rare metals from 
their ores. Processing plants, such as that of Metal- 
lurgical Resources, Inc. of Newburgh, New York, call 
for skillful design and dependable processing equip- 
ment. To help put this new plant “‘on stream”, Turbo- 
Mixer custom made all of the equipment required. 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo-Mixer Bulletin (s): 


CHEMICAL ENGINEERING—November 3, 1958 


General Turbo-Mixer Bulletin-——_. 

RDC Extraction Column Bulletin_—__. 
Side Entering Propeller Mixer Bulletin____.. 
Absorption & Oxidation Bulletins. 


Four-compartment autoclaves for pressure leaching of ore. 
Each mixer consists of a mixing and aeration assembly to 
accomplish the contacting of the liquid-solid-gaseous 
phase system. 


Turbo’s 45 years of experience in design . . . Turbo’s 
record of dependability. ..and Turbo’s single-source 
responsibility make the difference. If you are in the 
process of selecting or specifying mixing equipment, 
call on Turbo. You'll find . . . it pays to plan with 
General American. 


TURBO-MIXER 


TURBO-MIXER DIVISION 
GENERAL AMERICAN | 
TRANSPORTATION 
CORPORATION 

Sales offices: 380 Madison Avenue, New | 
York 17, New York © General Offices: 135 South LaSalle 
Street, Chicago 90, Illinois * Offices in all principal cities 
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PROFESSIONAL 
SERVICES 


ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 


= Products and Processes 
ew Product Development 
Design & initial Operation of Complete Plants 
Process Analysis—-Market Research 
_ COMPLETE TECHNICAL & ECONOMIC SERVICES 
8 South 8t. DA. 5-2236 Stamford, Cona. 


W. L. BADGER and Associates, Inc. 
CHEMICAL ENGINBERS 


Evaporation, Crystallization; and Heat Transfer; 
Complete plants for salt and caustic seda; Complete 
Dowtherm installutions 


309 South State Street Ann Arbor, Mich. 


CLASSIFIED 


EMPLOYMENT OPPORTUNITIES 


CE’s nation-wide coverage brings you tips and infor- 


mation on current opportunities in job functions throughout 


the chemical process industries. 


» Coverage — National Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 
> Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates-—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Closing Date December ist 
issue closes November 7th. Send 
new ads to Chemical Engineer- 
ing, P. O. Box 12, New York 36, 
Hy. 


E. J. CORELL 
ENGINEER 


Tele: Akron, 0. TE 64271 


CHIEF CHEMICAL ENGINEER 


Age—35—45. Position requires broad gen- 
eral experience in design, install nm, 
and int of chemical and fat 
goo equipment. Management abil- 
ity and aptitude to assume diverse re- 
epousibiities in medium sized, rapidly 

g aggressive organization are 


CARL DEMRICK 
Technical Translations 
Send for Circular 
53 So. Broadway Yonkers, N. Y. 


CHAS. T. MAIN, INC. 
Engineers 
Industrial Plants 
emt Design Construction Supervision 


0 Federal Street Boston 10, Mass. 
an Charlotte, North Carolina 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 


The 
Consulting Engineer 


“ son of traini wide ex- 

and tested ability, 
with professional integrity ra consulting 
engineer brings to his client detached en- 
advice that rises 
above limitotions and encompasses 
the availability of all modern develop- 
ments in the fields where he practices os 
on expert. His services, which do not re- 
place but supplement and broaden those 
of pone employed personnel, are jus- 
tified t ground that he saves his 
client ane than he costs him.” 
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necessary. Salary commensurate with ex- 
perience and ability. Send resume, 
cussion of particular qualifications, salary 


requirements, e 
J. A. QUINN 
THE THEOBALD INDUSTRIES 
P.O. Box 72, Harrison, N. J. 


Nuclear fuels section salary $12,000 ie 
year. The elomont scheduling and tabricat 


mp operation of 
include shop rolling, Weld: 
machines ete.) Pic Kling corrosion testin 
ing and Co client 
employment expense. 
MONARCH 
28 East Jackson Chicago 4, Ill. 


ADDRESS BOX. NO. REPLIES TO: Box N 
Adv. Div. of this publication. 
8 to office 
NEW YORK 36: 0. 
CHICAGO 11: N. Ave. 
SAN FRANCISCO 4: 68 Post Bt. 


EMPLOYMENT SERVICES 


Salaried Persenne! $5,000-$30,000. This 
nationwide service successful since 1927 
finds openings in your field. Sells your abili- 
ties; arranges contracts. Present position 
protected. Write for details—Jira Thayer 
Jennings, P. O. Box 674, Manchester, Ver- 
mont. 


Better Positions—-$6,000 to $50,000. Want 
a substantial salary increase, more opportu- 
nity or different location? This national 47 
year old service connects you with best 
openings. You pay us only nominal fee for 
negotiations: this we refund when employer 
pays placement fee. Present position pro- 
tected. In ee confidence, write for 
particulars. R. W. Bixby, Inc., 553 Brisbane 
Bldg., Buffalo 2, N. Y. 


SELLING OPPORTUNITIES OFFERED 


Manufacturer of Heat Exchangers and Pres- 
sure Vessels, located in New Jersey, wants 
sales representatives in various parts of coun- 
try. Representatives should have contacts in 
oil refineries, power plants, chemical plants 
or marine. RW-8806, Chemical Engineering. 


Agents required for Laboratory Hydrocycione 
Test Set (Chemical Engineering 11/56). RW- 
8622. Chemical al Engineering. 


POSIT ION WANTED 


Chemist B.S. two years experience Industrial 
Adhesives development. Minimum § salary 
$5,500. PW-9053, Chemical Engineering. 


FOR ADDITIONAL 
INFORMATION 


ABOUT CLASSIFIED 
ADVERTISING 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 
1301 Rhodes- JAckson 3-6951 


16 
50 Park Square HUbbard 2-7160 
D. J. CASSIDY 


520 No n Ave. MOhaowk 4-5800 
w. S—D. C. JACKMAN 


164 inatin Superior 1-7000 
lumin or 


DALLAS, 
1712 Commerce St., Vaughn Bidg. 
Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 
DETROIT, 26 
856 Penobscot Bldg. WOodward 2-1793 
LOS ANGELES, 17 
1125 W. 6 St. 
R. L. YOCOM 


NEW YORK, 36 
500 Fifth Ave. OXford 5-5959 
D. T. COSTER—R, P. LAWLESS 


PHILADELPIA, 3 
Six Penn Center Plaza LOcust 8-4330 
H. W. BOZARTH—T. W. McCLURE 


ST. LOUIS, 8 
3615 Olive St. JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. DOuglos 2-4600 
W. C. WOOLSTON 


HUntley 2-5450 
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IN STOCK 


AUTOCLAVES—BLENDERS—COLUMNS 
CONDENSERS—CENTRIFUGALS 
DRYERS—EVAPORATORS—FILTERS 
HOPPERS—MILLS—MIXERS 
PRESSES—REACTORS—TANKS 


SEND FOR LIST #658 


See Our Inventory Lists 
October 20 Issue 
November 17 Issue 


EQUIPMENT 
P ER R Y CORPORATION 


1413-21 N. SIXTH STREET 
PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 


1 Heil Drier—4 years old 
2 Pneumatic Scale Co. Packaging Lines, 


complete, like new 
8 Centrifugals, 24” x 40” 
1 Rotary Mixer, 6’ 6” S.S. Cube 
1 Evaporator, Pfaudler’G.L., 500 gallon 
1 Hydrapulper, Dilts, 3° dia. 
3 Merco Centrifuges, Mod. B-16 
3 Shakers, Rotex & Buehler 
2 Simpson Int. Mixers, 1000 Cap. 
1 Quonset Hut, 24° x 72’ 
1 Rogers Knife Grinder Type NT 


American Maize Products Co. 


ROBY, INDIANA 
J. J. McCABE - Whiting 2000 


MACHINECRA 


» Baker Perkins 100 gal. $.S. double arm. 50 HP 
jacketed, vacuum, hyd tilt. 

) Blaw-Knox 2 gal. S.S. Autoclave 5000 Ib. 

50 gal. S.S. Autoclave 2000 Ib. 

in. x 9 ft. 125 ths. 

) Swestiand 

} 

) 


Aluminum Condenser 350 + & 

i—Aluminum evaporator, jandria type, never 
used, 1300 sq. ft. tube area. 

i—Baker Perkins {00 gal. double arm steel. 
2—Proctor & Sohwartz finned drum (riers. 
Continuous stripping column 2 x 13 steel. 


( 
( 
Stainless 8 Ball Mill. r 
4 
( 


FOR YOUR IDLE MACHINERY! 


For top prices, quick action, contact us, 
Liquidations; appraisals our specialty. 


Wire us your list today, or phone GA 1-1380 
3 EQUIPMENT Co. 
.. 123 Townsend St. - San Francisco 7, Calif 
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TITANIUM DIOXIDE PLANT 
Broening Highway — Baltimore, Md. 


CENTRIFUGES: 1—Bird 32”x50” solid bowl continuous, 316 S.S.; 4— 
Sharples C20 Super-D-Hydrators, 316 S.S.; 2—Sharples PN14 Super-D- 
Canters, 316 S.S.; 1—AT&M 26” suspended perforated basket, 316 S.S. 


FILTERS: 1—Eimco 10’x12’ rubber covered Rotary Vacuum; 2—Oliver 
8’x8’ Precoat rubber covered Rotary Vacuum; 1—Oliver 3’x4’ lead 
Rotary Vacuum; 4—Sperry 36” rubber covered Plate & Frame, 30 
chambers; 4—Sperry 36” PVC sprayed, 30 chambers; 4—Sperry 42” 
aluminum, 36 chambers. 


EVAPORATORS AND CRYSTALLIZERS: 2—Swenson 300 sq. ft. lead 
Evaporators, Everdur tubes; 5—Struthers-Wells 8’6” dia. x 24’ high 
rubber lined Vacuum Crystallizers. 


PULVERIZERS and MILLS: 4—Raymond 5 roll high side Mills #5057, 
Double Whizzer Separator; 1—Williams 4 roll high side “Standard” 
Mill, Whizzer Separator; 5—Mikro Pulverizers, 4TH, 3TH, 2TH, motor 
driven; 2—Abbe 5’x16’ brick lined Mills; 1—Complete Micronizing 
installation including Pulverizers, Hoppers, Conveyors, ete. 


ROTARY KILNS: 1—Traylor 11’x155’; 1—Vulean 8’x125’; 2—Vulean 
8’x50’; 2—Vulcan 6’x60’. 


ROTARY DRYERS: 1—Traylor 5’x50’; 1—5’x24’; 1—4’x30’; 1—4’x25’; 
gf ; 1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, 


RUBBER LINED TANKS: 1—14’x30’ Scrubber Tank; 4—12’x10’ agi- 
tated; 4—10’x10’ agitated; 1—10’x8’ agitated; 1—10’x18’; 2—9’x9’; 1— 
8'6"x24’; 1—6’x7’; 1—9’x10’ agitated; 1—8’x35’ Scrubber Tank; 1— 
8’x24’ Scrubber Tank; 6—8’x8’ agitated; 1—6’x8’ agitated; 2—5’x6’ 
agitated; 1—4’x6’ agitated. 

LEAD LINED TANKS: 2—12’x114’ agitated; 2—10’x8’; 1—8’x12’; 1— 
8’x10’ agitated; 2—8’x7’ agitated; 1—6’x8’; 1—6’x7i’; 1—5’x4’ agitated; 
1—4’x4’, 
STEEL TANKS: 1—24’x15’; 3—20’x20’; 1—13’x12’; 1—11’x20’; 1— 
10’x10’; 1—10’x9’ agitated; 4—8’x30’ pressure; 2—8’x12’; 1—8’x8’ 
agitated; 1—8’x8’; 1—8’x6’. 

COMPRESSORS: 1—Worthington 1000 cfm, 30 psi; 1—Sullivan 1000 
; 1—Ingersoll Rand 500 cfm, 30 psi; 1—Ingersoll Rand 300 

m, psi. 


VACUUM PUMPS: 3—Ingersoll Rand 500 cfm; 2—Worthington 500 
cfm; 1—Joy 500 cfm; 1—Sullivan 500 cfm; 1—Ingersoll Rand 300 cfm. 


MISCELLANEOUS: Steel Buildings; 2—Shepard Niles 20 ton Over- 
head Cranes; 4—Cottrell lead lined Precipitators; 2—Permutit Water 
Softeners; 5—Dorr Thickeners 70’, 50’, 40’, 16’ and 14’ dia.; 2—Sweco 
4’ dia. Stainless Separators; 1—Bemis 50# Bag Packer with sewing 
machine conveyor and flattener; 3—16” Belt Conveyors; 3—Bucket 
Elevators 65 to 125 ft. high; Redler Conveyors 5” and 10”; Screw 
Conveyors 6” and 9”; 150—LaBour, Durco, Worthite, Duriron and Stain- 
less Steel Centrifugal Pumps, 2” to 6”, with motors. 


Partial List of Values Circular Being Prepared 


Representative On Premises For Inspection 
Baltimore Telephone: Medford 3-2911 


EQUIPMENT COMPANY 


2401 THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 


. . . EQUIPMENT SEARCHLIGHT 
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EQUIPMENT SEARCHLIGHT . . . 


LIQUIDATION 


DONORA ZINC WORKS DONORA, PA. 


1—Traylor 10° x 120° Rotary Kiln, %” shell. 

2—Ruggles Cole 90” x 55° Class Al4 Rotary Dryers, 7/16” shell. 

2—Herreshoff 20° dia.. 16 hearth, Furnaces. 

1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 

2—Swenson 6’6” dia. x 5’ deep, steel, jacketed Vacuum Pans. 

1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 

1—10,000 gal. Horizontal Steel Pressure Tank, 200 pressure. 

10—Lead lined, agitated Tanks, 1000 to 6500 gallons. 
Troughing Belt Conveyors; Bucket Elevators; Bins, 50 to 500 tons; Ball Mills; 
Jaw Crushers; Roll Crushers; Air Compressors. 


SEND FOR CIRCULAR REPRESENTATIVE ON PREMISES 
FOR PROMPT ACTION CALL DONORA, PA. Tel: FRONTIER 9-9789 


STOCK ITEMS 


1—4000 gal. 347 S.S. jacketed Reactor, 150# internal. 

1—Blaw-Knox 500 gal. 304 clad, jacketed, agitated Reactor. 
2—Pfaudler 1500 gal. glass lined, jacketed, agitated Reactors, 90# jacket. 
1—750.gal. nickel clad Mixing Tank, 125# internal. with nickel coils. 
2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 
1—Vulcan Briquetting Press, 30" dia. x 12/2” face, 304 S.S. rolls, 50 HP. 
1—3500 gal., 304 S.S. jacketed, agitated Tank, 9° x 7’. 

1—Haveg 4000 gal. closed Storage Tank. 
2—5000 gal. 304 S.S. Horizontal Tanks, 6’6” x 20’. Unused. 

4—Stainless Heat Exchangers, 1220, 1080, 786, 500 sq. ft. 

1—-Sharples C20 Super-D-Hydrator, 316 S.S., vapor tight XP Timers. 
2—Sharples PN14 & PY14 Super-D-Canters, 316 S.S. 

1—Sharples CH2 Nozzlejector, 15 HP. 

4—Bird 18” x 28”, 24” x 38”, 316 S.S. continuous Centrifuges. 
3—American 42” x 120” Double Drum Dryers, 10 HP motors. 

1—Buflovak 48” x 40” nickel, single drum Flaker. 

1—Bird 40” suspended Centrifugal, 347 S.S. perforated basket. 
2—Buflovak 250 & 20 sq. ft.. 304 S.S. forced circulation Evaporators. 
2—Feinc 5’ x 6’ stainless steel Rotary Vacuum Filters. 

2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 S.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., iacketed sigma blades, Vacuum Mixer. 
1—Baker Perkins #15 VUMM, 100 qal. jacketed Mixer. 100 HP motor. 


LOEB OFFERINGS 


Autoclave: 50 gal. al, Struthers- ‘Wells, st. st. 

Centrifugals: 12”, 17”, 20” and 26”. 

Clarifiers: De Laval and Sharples, st. steel. 

Crystallizers: 500 gal. stain. steel, eo 

swears _Devine 2x 4 vac. drum, st. steel. 
: Link-Belt Monotube of ta 


Dopp 150 gal. dbl. act. agitator. 
Labele ers: World Bee-Line 


st. st. jack. 
ntrif., vacuum. 


EQUIPMENT SUPPLY Co. 


CRUSHERS—JAW—21%4 2» 3 9 x 16 
Climax, 13 x 26 & 13 x 10 Farrel 

FILTERS—48" x 12” Eimco, 3 x 4° Oliver 
Rotary w/vac. pump & accessories 

FEEDERS—Vibrating Syntron x 16%’), 
F20 (8 dia.), F21 (12” dia.), F33 (18% x 
48"), F45 x 60”) 

MILLS—BALL—3’ x 8”, 8 x 36”, 8” x 48” 
Hardinge Conical, 5’ x 20’, 7’ x 26’ (600 
HP) Tube 

ROTARY DRYERS—24" x 22’, 36” x 24, 44” 
x 25’, 5’ (fabricate to suit), 6’ x 40°, 
x 65’ Indirect 

COMPRESSORS—8 cfm Worthington (11/2 HP), 
12 cfm IR (5 HP), 750 cfm Sullivan (150 
HP) 

BAG PACKERS—St. Regis 100LS, 
25/50/100# valve bags 


105FV for 


YOUR BEST REBUILT MACHINERY SOURCE 
LAWLER COMPANY 


3—Stokes R, single punch Tablet Machines, Unused. 


PARTIAL LIST OF VALUES 


BRIL 


EQUIPMENT COMPANY 


2401 THIRD AVE., NEW YORK $1, N.Y. 
Tel. CYpress 2-5703 - 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Preoe w Jackson 6- 1351 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 


SEND FOR NEWS FLASH 


FOR SALE 
1%‘ x 16 hot air rotary 


blenders. 


5—80 gallon stainless agitated auto- 
claves. 


Cable: Bristen, N.Y. 


FROM STOCK- H&P- MONEY SAVERS 


Banbury 3A Mixer 
Komarek-Greaves Briquette 
27" x 23” and 20” x 9” 
7’ x 120’ Rotary Kilns 
8’ x 125’ Rotary Kiln 
8’8” x 70’ Ruggles-Cole Rotary Dryer 
x 125’ Rotary 
604-24 Stainless Roto-Louvre Dryer 
705-24 & 502-16 Roto-Louvre Dryers 
6’ x 50’, 6’ x 30’ Rot. Steam Tube Dryers 
5’ x 40’ Rotary Kiln with 2’ cooler 
Jeffrey Hammermills 36” x 24”, 
24” x 18”, 20” x 12”, 15” x 8” 
60 & 90’ Centers Bucket Elevators 


Presses 


HEAT & POWER CO.,in 


1—Readco 25 gallon stainless vacuum 
double arm mixer. 

2—Pfaudler 20 and 50 gallon glass 
lined reactors. 

Chemical & Process Machinery Corp. 


40” Tolhurst S.S. Susp. Cent. M.D. 
52 9th Street Brooklyn 15, N. Y 


30” Fletcher Stainless Susp. Cent. M.D. 
40” Fletcher Steel Susp. Cent. M.D. 
750 gal. jktd. Steel Reactor 300 PSI 
50 gal. jktd. Stainless Reactor 50 PSI 
Sweetiand #10 Filter 36 SS Leaves 
4 Stainless Industrial 14 leaf Filter 
#6669 Raymond 6 roll Hi-Side Mill 
#5057 Raymond 5 roli Hi-Side Mills 
2TH-3TH-4TH Micro Pulverizers 

8’ x 15’ x Ya" welded Stainless Tank 
500 gal. Stainless Clad Tanks 

4’ x 6’ and 4 x 8’ Hummer Screens 


CHEMICAL MCHY. DIV 


60 East 42nd St., New York 17, N. Y. 
MUrvay Hill 7-5280 


BEST BUY 


STEEL FRACTIONATING COLUMNS 
1—42” O.D. x 70’, 28 trays 30 
PSIG 


1—24” x 40’, 12 trays 30 PSIG 
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i Sparkler, Industrial, Sweetland. 

eo Fitz Comminuting model D, st. st. 
a= 12 x 32” 2-speed high speed. 
Colloid: 3, 5, 20, 25 hp. 
ei Mixers: Dbl. and Sal. arm sigma blade. 
ae Dry Powder, v sizes. 
Hockmeyer 60 gal. can. 
: Mix-Muller Simpson Lab., Porto, #00. 
Percolator: Pfaudler 54 

: Pumps: Rotary. gear, ce 

: Pumps: LaBour at. st. 22" 15 hp. TE. 

Tanks: 800 gal. st. st. side agitated. 
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SAVE ON GOOD USED MACHINERY 


Centrifugals: 12, 30”, 40” & 48”. 
Centrifuges: Sharples #5 & *6 Stainless. 
Dryers: Albright Nell 4‘x9‘ Atm Drum 
uffalo Vac. Drum Dryer 24” 
Vac. Shelf Dryers & Rotary Dryers. 
Filters: Vallez type 49 Stainless covered 


es. 
#2 Sweetland 12 Stainless covered 
leaves. 
Filter Presses: 6” to 36” Iron & Wood. 
Kettles: 8.8, Jacketed, 80, 70, 60 & 50 gals. 
js Big gal. cast iron Jack. Vacuum. 
e Impreg. Units 30” & 36” dia. 
Steel, Alum. Copper 5 to 2,000 gals. 
Mills: Raymond Pulverizer 30 ; 
Also #0000 


Mikro Pulverizers #4, 2, 1, & Bantam 
Hammer Mills & Pulverizers 3 to 50 HP 
Ball & Jewell Rot Cutters 112 to 50 HP 


Pebble, Jar & Ball . Lab. to 6° x 8". 
Steel Rol 9° x 32”, 12% x 30” & 16” 
x A 
Lehmann 4 Roll W.C. 12” x 36” Steel 
Colloid Mills Stainless Steel 5 & 112 HP. 
Mixers: Baker Perkins Jack. 100 gals. 
Day Imperial 75 & 150 gals. Jack. 


Day Pony Mixers 8, 15 & 40 gals. 
Day Jumbo 700 oa. horiz. mixer. 


os. 
20". 


Centrifugai 250 PSI. 
Sifters: Robinson 20” x 48°’ Gyro, 3 open- 
ings and others. Gyro-Whip Sifter. 
ee Single & Rotary Types 
3" 


Plastic Rubber Machy. Hydr. Presses. 
Partial listings. Write for Bulletins. 
STEIN EQUIPT. CO. 

107 8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 


OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


@ Wrappers @ Mixers 
® Packaging machines ©@ Pulverizers 
® Cartoning machines @ Grinders 


@ Fillers e ers 

® Labelers ©@ Sifters 

Filter presses ec 

Roller mills Tablet machines 


TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
Low Bargain Prices Available On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette $t., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 


BUY ON TERMS! 


ROTARY KILNS 


7 x 6 x 100’ long and 8 x 100’! 
Riveted with construction, Complete 
with drives. Excellent condition 


Wire or phone collect—GA 1-1380 


ME 


UIPMENT CO. 


123 Townsend St. - San Francisco 7, Calif. 


COMPRESSORS 
World’s Best Rebuilts 


LIQUIDATING SYNTHETIC FIBRE PLANT 


Shredders ® Mixers @ Steeping Presses 
Tanks for Blending, Ripening, Deaerating 
Baker Perkins Dissolvers ® Crystallizers 


Nutsche Tanks @ Scrubbing Columns ® Evap- 
orators 


LIQUIDATING PILOT CHEMICAL PLANT 


Louisville $/S Dryer @ Rotary Kiln 

Glass lined Mixing Tanks @ Centrifuges 
1500 Gal. Steel Agitated Reactor 
Bucket Elevators @ Rotoclone Collectors 
Screens @ Blowers @ Mills @ Pumps etc. 


OUTSTANDING SELECTIONS from STOCK 


Moyno Pumps SSQ in Type 316 Stainless 
Sparkler S/S Jacketed Filter No. 14 S 4 
Stokes R 4 Pre-Form Tablet Press; 5 HP 
Mojonnier S/S Cooler; 16 Plates 46” x 60” 
— Glass Lined Vacuum Tank; 80” x 
Simpson Int. Mixers; 24, 36 and 72" 
Sperry 18’ Ni Resist 24 chamber Filter Press 
Louisville Rotary Kiln 41 x 15’; brick lined. 
Stainless Lined Rotary Dryer, 50’ x 20’ with 
Oil Burner, Combustion Chamber, etc. 
Struthers Wells Stainless Drum Dryer, 4’ x 5’. 
Ba ley & Sewell Double Drum Dryer, 28° x 


Buflovak Db!. Drum Dryer, 40” x 120’ com- 
plete. 


Hersey Rotary Gas Fired Counter Current 
Dryer; 5’ x 26’ complete accessories. 


Stokes Rotary Jacketed Dryer, 18” x 8’. 
Stokes Impregnator Model 58-24 complete 
with Condenser, Receiver, and Microvac 
mp. 
Dbi. Door Sterilizer; 30’ 48” x 


Fort Wayne Sterilizer No. 24A, 5’ x 10'4’’. 


Filter Presses in Stainless, Aluminum, Cast 
tron and Wood from 7” to 42’ pl 


BARGAIN BUYS fouipment 


NOW IN FMC STOCK 


The BIGGEST Selection of 
Baker-Perkins—Heavy Duty 
Double Arm - Jacketed Mixers 


*300 Gal. Working Capacity 
* 200 Gal. Working Capacity 


* 100 Gal. Working Capacity 
and other sizes down to Lab. 


For Complete Information and 
quotations...PHONE COLLECT 


STerling 8-4672 


Sharples Stainless Super-D-Canter; 10 HP. 

Sharples H2 Nozzlejector; 1000 GPH; XPL 
motor. 

Dorreo Rotary Vacuum Filter 6’ x 3; nickel 
contacts. 

Feine S.S. Rotary Vacuum Filter; 5° x 6’ com- 
plete. 

Oliver S.S. Filter No. 50; 8 SS. Leaves; 60 
sq. ft. 

Cherry Burrell SS. Homogenizer or Viscolizer, 
1500 gal. 25 HP Motor. 


V. D. Anderson “RB” Expeller with Tempering 
device. 

Colton No. 51/2 Tablet Press Kux Model 60A 
Tablet Press Stokes T; Colton 41/2 others. 

Largest Stock of Baker Perkins Heavy Du 
— Arm Mixers from Lab. size to 
gal. 

Day Cincinnattus Stainless Steel 300 gal. 
Jacketed Double Arm Mixer; XPL motor. 
Lancaster Mix Muller Mixer Type EAG; Bow! 

size 455@; capacity cu. ft. 


Mix Muller No. 2; 6’ Pan; 25. HP 


Rotary Cutters by Abbe, Ball & Jewell, Whitin, 


Leominster, Sprout Waldron, all sizes. 


4 Stainless Mikro Pulverizers Model No. 2; 
other Mikros from Bantam size up to No. 4. 


Fitzpatrick Stainless Comminutators; Models D 
and K, 20 H.P. 


Tumbling Batch Mi 3 17 ev. ft., 75, 1 
ae ixers cu. 60 and 


Day Hi Speed 3 Roll Mill; 14” x 30” water 
cooled with 25 HP motor; late model. 


3 A. O. Smith Stainless Lined Pressure Tanks; 
10’ x 18'7"; 11,000 gal. like new condition. 


Blaw Knox Stainless Reactor or Resin Kettle, 
7'6" x 7'6"; welded; Jacketed, agitated. 


Steel Reaction Kettle; 1500 gal.; ASME; 72’ 


NEW Falcon Stainless Reactor; 125 gal. 30’ 


A. T. & M. Stainless 60 Centrifugal Extrac- 


Motor. 

Simpson Intensive Mixer Model O Style M; 
36” Pan. 

Porcelain and Buhrstone Lined Pebble Mills; 
30” x 42”; 37” x 48"; 6 x 6; 8 x 8. 

rene Jacketed Ball Mills; 54” x 42” Model 
DJ. 

Sifters and Screens by Day gg Orville 


Simpson Rotex, Gyro Whip; ‘tterson, 
Robinson. 


BRAND NEW 
FALCON MIXERS 


in Stock for immediate Shipment 
Stainless or Mild Steel 
Approved Sanitary; Smooth Interiors 
Double Ribbon Mechanism Quickly 
ble for Cl 


27 CFM 3000 PSI Worth V4A3 tors; link suspended; center slung; vapor- g 
M 6000 PSI 8x6 N 
HH Tolhurst 40’ center slung, rubber covered State Your Size — WE HAVE IT 

238 CEM 100 PSI Basket & Curb; Monel Plow; 2 speed motor. 

321 CFM 125 PSI Ing. ES 

465 CFM 100 PSI 

502 CFM 125 PSI 12x13 Worth HB 

590 CFM 100 PSI 13/%-8x8 Penn DE2 

676 CFM 100 PSI 15-9%xI2 Worth, & IR 

SEM ing. Worth FIRST MACHINERY CORP 

973 CFM 125 PSI Ing. XLE 3-60-440 a 

860 CFM 100 PSI 13-8x7 Joy WNI02 
7950 CFM 200 PSI 33-17%4x27 Ing. PRE24C 209-289 TENTH STREET, BROOKLYN 15, N. Y. 

AMERICAN AIR COMPRESSOR CORP. Phone: Sterling 8-4672 Cable: EFFEMCY 
North Bergen, N. J. Union 5-4848 
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ry Spiral Mixers 50 to 3000+. 
Lancaster 6’ dia. vert. mixer 25 HP. a 
— 


EQUIPMENT SEARCHLIGHT . 


LIQUIDATION 


Two complete briquetting plants 


St. Nicholas, Pa., and Locust Summit, Pa. 


4—Ruggles-Coles Class #XA-18 dou- 
ble shell indirect-direct heat rotary 
dryers, 104” x 70° x %” welded 
steel outer shell. 

4—Komarek-Greaves briquetting 
presses, 75 HP, 25 tons per hour. 

4—Komarek-Greaves vertical Fluxers 
_— mixers), triple shaft, 150 


an Horiz. Fluxers 41” dia., 50 HP. 

4—KE-G Pug Mills, 30” dia. x 14'4” 
long. 

8—Tyler Screens, 4‘ x 8’, 4’ x 6’. 

2—42” wide travelling-screen cooling 
conveyors, total of 950’. 

2-—-8'6” dia. x 70° long rotary hot air 
dryers. 


4—36" x 24", 24” x 18” Jeffery ham- 
mermills, 50 HP, 25 HP. 


6—Robinson Size #13 Sawtooth 
Crushers. 


2—Pa. Crusher #C-3-30 hammermills, 
60 HP. 


20—Welded Steel bins, cone bottom, 
from 15,000 gallon to 90,000 gallon 
sizes. 


4—Keeler Boilers 200 HP, 160 PSI. 


8—16", 18” & 24” trough-belt convey- 
ors, 100’, 250°, 500’ long. 


6—36’ & 48” apron feeders, 8’ long. 

8—Bucket elevators, 62’ and 90° c-c. 

6—500 KVA Transformers. 
300—Motors and controls, 1 to 150 HP. 


ALSO—Chain hoists, steel pipe, valves, hoppers, blowers, misc, equipment, etc. 
BUILDINGS—{2) All steel Buildings 50’ wide x 198’ long. 60’ high under roof 


trusses, clear span. 


REAL ESTATE—7.8 Acres at Locust Summit, Pa. 6.0 Acres at St. Nicholas, Pa. 


Served by Reading RR—With Private Tracks 
Send for Detailed Circular 


PERRY EQUIPMENT Corp. 


1413-21 N, SIXTH STREET 
PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 


HEAT & POWER CO, Inc. 


60 E. 42nd STREET 
NEW YORK 17, N. Y. 
Phone: MUrray Hill 7-5280 


NOVEMBER SPECIALS 


Patterson % gal. $/S Jkt’d Lab. Mixer 2 H.P. 
Day 40 gal. Pony Mixer with AC motor 
BP 100 gal. Sigma arms Jkt’d. Mixer 
Nash Hytor Vac. Pump #6, with 40 H.P. motor 
Gruendier “BB” Hammermill, Whirlbeater 
Gen. American 42”x120” Twin Drum Dryer 
WE BUY 
COMPLETE PLANTS OR SINGLE UNITS 
WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE Inc. 


111 33rd Street Brooklyn 32, N. Y. 
SO 8-4451—4452--8782 


7—25-ton, a ton, 65-ton & 80 GE diesel electric 
locomotive 
3—Jaw Crushers 36 2 & 30x36 & 10x20 

Joy 150 HP, 440 ¥ air 


cool 
d "6 Rol i mill 
ardinge Mills is 0’x48” 
Ball Mills 6'7"x6’, 7’x6 

Rod 4'x8’, 5x12’, 

No. Sturtevant Rotary Fine 

Link-Beit Single, Roll “Crusher 


«1307 Rot Ki 
Model SD 85.2 5 Hiel Deh: 
Allis- Vibr. Screen 


WANT TO BUY 
All sizes rotary aryers & kilns 
R. C. STANHOPE, INC. 


Tel. MU 2-3075 
42nd St., N. Y. 17, N. Y. 


Heat Exchanger, S.S. 144 sq ft 

Mill, Sturtevant Ring Roll Mod 112 
Dryer, 8’ x 50’ Rotary, 1/2” shell 
Dryer, Louisville 41” x 15’ S.S. 
Disintegrators, Rietz RDH-18 S.S. (3) 
Filter, 8’ x 10’ Oliver rot. Precoat 
Mill, Raymond 5 Roll, Cyclones etc. 


SPECIALS FROM OUR STOCK OF OVER 10,000 


For any item you need, wire or phone collect GA 1-1380 


Mixers, Link-Belt Rib. 42” x 44” x 91” 
Mixer, Day 20 gal S.S. dbl sig arm 
Filter, Niagara, 21 S.S. Ivs, 190 sq ft 
Reactor, Braun 850 gal nickel lined 
Reactor, 500 gal gl lined Pfaudler 
Dryer, Pr Schwartz Cab type 700 cw ft 


123 Townsend St. - 


‘MACHINERY AND 
EQUIPMENT COMPANY. 


San Francisco 7, California 


FOR SALE 
REBUILT RAILROAD CARS FOR “INTERPLANT USE 
GONDOLAS © BOX 
RECONDITIONED TANKS 


ERMAN-HOWELL DIVISION 


LURIA STEEL & TRADING CORP 
Chicago 4, 


332 South Michigan Ave., 


WEbster 9-0500 


600 Gal. Vertical Paste MIXING 


Agi ator. 
275 Gal. 8.S., Vertical Paste MIXING KETTLE, 
ASME Jkt., 10 H.P. XP Varidrive Heavy 


Double Acting Agitator. 


1737 Howard Street Chicago 26, Illinois 


26 H.P. XP Varidrive Heavy 


BEST EQUIPMENT COMPANY 
AMbassador 2-1452 


BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h, 
Nation’s largest inventory, New & 


WABASH POWER EQUIPMENT CO. 
9750 Skokie Bivd., Chicago (Skokie) Ul. OR 3-8118 


Searchlight Equipment 
Spotting Service 


This service is aimed at helping you the 
reader of “SEARCHLIGHT”, to locate Sur- 
plus new and used equipment not currently 
advertised. (This service is for USER-BUYERS 
only.) No charge or obligation. 

How to use: Check the dealer ads to see if 
what you want is not currently advertised. 
If not, send us the specifications of the 
equipment wanted on the coupon below, 
or on your own company letterhead to: 


Searchlight Equipment 
Spotting Service 
Classified Advertising Division 


Chemical Engineering 
P.O. BOX 12, N.Y. 36, N.Y. 


Your requirements will be brought promptly 
to the attention of the equipment dealers 
advertising in this section. You will receive 
replies directly from them. 


Searchlight Equipment Spotting Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 

P.O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following: 


STREET 
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BUY ON TERMS! 
Deed 
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Any time — any season — 
improve your profits 
with 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


1—Stokes SS rotary vacuum dryer 3’ x 15’ 

~ 1—Stokes SS rotary vacuum dryer 2’ x 6’ 

4—Vulcan type 316 SS bubble cop column. 3’ dia x 18’ with 
11 trays 

1—Foster Wheeler Dowtherm vaporizer, 6,000,000 BTU’S 


THE GELB GIRL—NOVEMBER 1958 


CENTRIFUGES: 


MISCELLANEOUS: 


eg suspended type centrifuge with imperforate basket 
centrifuges, 40’ and 48” with rubber covered 2—Heat T fer Products steel bubble cap column, 36” and 42” with 
1—Baker Perkins type 316 SS Ter Meer Centrifuge, Model HS-24” 5 and 10 trays 
1—Sharples #16 P pressurite SS super centrifuge l1—Acme steel bubble cap column 42” dia. with 10 trays ‘ 
1—Downington Iron steel bubble cap column, 24” dia. with 14 trays 
DRYERS: 1—Type 316 SS stripping column 8” x 20’ . 
y 7—Patterson Kelley, Carpenter 20 SS heat exchangers, 500 sq. ft. each te 
each 


2—Patterson Kelley, steel heat exchangers, 1000 sq. it. 
2—Badger type 316 SS heat exchangers, 400 and 480 sq. ft. 


ae steel roto louver dryers, Model 207-10, 310-16, 310-20, 


1—Buflovak double drum , 42” as 
1—Stokes Model sens oS dryer, 5’ x 30’ 2—Belle & Grossett Heat exchangers, steel, 73 sq. ft. each 
1—Stokes double drum dryer, 5° x 12’ 6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Louisville rotary steam tube dryer, 8’ x 45’ 1—Patterson Kelley steel heat exchanger, 427 sq. ft. 
1—Louisville SS rotary kiln, 30 x 28’, complete 50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
4—Type 317 SS heat exchangers, 892 sq. it. each 200 PSI 
FILTERS: 30—Struthers Wells SS heat exchangers 650 sq. ft. each 
1—Oliver horizontal filter, 6’6”’ 1—Struthers Wells type 316 SS heat exchanger, 330 sq. it. 
1—Feine 8S rotary string filter, 3° x 3° (NEW) 2—-Gtohes tablet preases, Model T 
1—Oliver horizontal 3 pilot plant filter (NEW) 1—Bolling 8” x 16” 3 roll laboratory calender 
1—Sweetland #7 filter with 20 steel leaves 1—Swenson type 316 SS vacuum crystallizer, 3°6" x 12’ 3 
1—Swenson type 316 SS vacuum crystallizer, 2'6” x 12° 3 


10—Sweetland filters, #12, with 72 SS leaves 
1—Sweetland #3 SS filter 
1—Niagara SS filter Model 510-28 


1—Shriver SS 18” x 18” plate and frame filter press, 8 chambers 
AUTOCLAVES, KETTLES & TANKS Bad , bble « itt 
1—Glascote glass lined jacketed kettle, 500 gal. 916 38 be 26° 
1—Lee SS jacketed kettle, 125 gals, 90* W. P. 8 trays 
1—Theo. Walters 500 SS jacketed reactor 
1—Nickel jacketed 1000 gal. kettle 1—Badger type 316 SS bubble cap column 42” dia. with 
1—Patterson steel jacketed 3000 gal. kettle with agitator ‘ 11 trays 

2 MIXERS: 1—Acme type 316 SS jacketed kettle, 2000 gal. 
3—Robi 316 SS si type jacketed h duty mixers, 300 

gal. 60 HP. 1—Pfaudler glass lined jacketed kettle, Series P. 20 gal. 

3—Howes 40 cu. ft. rubber covered ribbon blenders 


” |—Leader SS jacketed 51 cu. ft. ribbon blender 


Established 1956 


RUBBER, O PLASTIC and FOOD PROCESSING MACHINER! 
HIG! IWAY No.22, _,UNION,N.J.— MUrdock 6. 4900 
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choice of the rocket 
missile 


Three superlative Marsh products 
are widely used and approved by 
the aircraft and missile industry: 


MARSH Pressure Gauges... 
because they combine the most advanced 
features ever found in pressure, vacuum and 
compound gauges. There is a Marsh Gauge 
for every conceivable application. 


MARSH Needle Throttling Vaives..- 


because they are guaranteed to give micro- 
meter regulation at HIGH pressures— 
pressure up to 10,000 psi—and any temper- 
ature up to 500° F. 


MARSH Dial Thermometers... 


because they offer the precision and accu- 
racy a precision industry demands. Most 
complete line; wide temperature ranges, dial 
sizes, patterns, finishes. 


READER SERVICE... 


“INDEX oF 


Air Preheater Corp............ 28 
Alemite, Div. of 
-Chalmers Mfg. 
General Machinery Div. 10 us 
Alloy Steel Products Corp.. ona 90 
Aluminum Co. of America 
57 
American Air Filter, Inc....... 10-11 
American Blower, Div. of 
American-Standard ......... 
American Brass Co. 
Metal Hose Div.............. 93 
American Felt Co.............. 196 


87 
Armstrong Machine 79 


Atomics ternational, 


North American Aviation, Inc. 205 


Div. of 


All Marsh products available with AND threads 


MARSH INSTRUMENT CO, Soles Affiliate of Jas. P. Marsh Corp. Dept. 24, Skokie, tll. 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta, 
Canade. Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 


NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 
gives close temperature 

control, saves you 

LABOR, Power, Water 


@ Because the new design improves the 
heat transfer to the out-door air by 
evaporation. 

@ Because new features keep your 
equipment working for long life with 
“new plant” efficiency ... always full 
capacity. 

@ Because you save 95% of cooling 
water cost. 

You get faster, more acc-:rate cool- 
ing of industrial fluids to specify tem- 
peratures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 


You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils can 
be cleaned from both sides. 


First cost is low; freight is low be- 
cause of the lowest space/weight ratio; 
you save much labor in erection. Ca- 
pacity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange method 
gives you so much saving in money and 
convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 
Dept. CE-11, 405 Lexington Ave., New York 17, N.Y. 
District Engineers in Principal Cities of U. S. and Canada 
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afl © of selecting 
VIKING ROTARY PUMPS 


Viking Pumps will do a multiple number of jobs 
for you at less cost. 


WHY. = = They are self-priming; they will handle foam and en- 


HOW. == To help you select the right Viking Pump 


trained gases without complaint. They will meter in direct 
response to speed control and hold the same flow against 
widely varying pressures. They are reversible. 

Standard and heavy duty models cover capacities from % to 
1050 GPM, pressures up to 200 PSI. Liquid viscosities present 
no problems. Thin, non-lubricating liquids or heavy, viscous 
liquids can be pumped successfully. 

The temperature range is very broad (500° F. is not uncom- 
mon). Available in many types of construction—iron, bronze, 
niresist, steel, nickel, stainless and other metalurgies. Packed 
or mechanical sealed shafts are optional. 

Choice of over 750 catalogued models and thousands of 
specially constructed pumps . . . widest in the industry. 


for your job, ask for Catalog K FC 
It answers your rotary pump problems in an 
easy-to-understand way. 


é VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. © In Canada, it’s “ROTO-KING” pumps 
SEE OUR UNIT IN CHEMICAL ENGINEERING CATALOG 


coolan 


Immediate Openings in 
Heat Transfer Research 
and Development 


for Organic Cooled and Moderated Nuclear Power Reactors 
Chemical and Mechanical Engineers—BS and MS with 1-5 


years experience in experimental heat transfer and fluid 
mechanics to work in the challenging field of organic reactor 


t technology. Plan, evaluate and analyze original 


experiments which include: 


1. Forced and free convection heat transfer. 
2. Surface boiling studies. 

3. Two-phase heat transfer and pressure drop. 
4. Development of heat transfer correlations. 
Write today, 

Answers will be prompt, confidential. 


Mr. L. L. Newton, Personnel Office 


21600 Vanowen Street, Canoga Park, California 
(in the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 
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CHEMICAL ENGINEERS 
ARE INFLUENTIAL PEOPLE 


They have a critical say when chemicals, equip- 
ment and services are bought for the Chemical 
Process Industries. As their companies’ tech- 
nical experts, they instigate orders, recom- 
mend and specify at every stage of the buying 
procedure. 


THAT’S WHY 


Along with the editorial pages, CHEMICAL ENGINEERING’s advertis- 
ing pages form the chemical engineer’s supermarket for chemicals, 
equipment and services needed by the CPI. 


THAT’S WHY 


We've questionnaired 1,000 of you every month since 1949 on your 
interests in our editorial material. And why we’ve sent personal 
interviewers to visit thousands of you over the years to learn what 
you read in CHEMICAL ENGINEERING and why. 


THAT’S WHY 


Readership studies show that chemical engineers are avid readers 
of advertising ... they read the ads, save ‘em, use “em in buying. 


‘THAT’S WHY 


More advertisers place more advertising in CHEMICAL ENGINEER- 
ING than in any other magazine in its field. That’s been so every 
year since 1902. 


Chemical Engineering @ 


ADVERTISERS . . 
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Zink Co., John 


PROFESSIONAL SERVICES ... 198 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 
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OPPORTUNITIES 
EQUIPMENT 
(Used or Surplus New) 
For Sale 
WAN 
Equipment 
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1. Where cloth must be pierced io accommodate the fittings on certain 
filter presses, care must be taken that the cloth will still fit the fixture, 
after use. In this regard, pre-shrinking is to cotton fabrics what 

is to synthetic cloths. 


2. True or false: characteristics of synthetic fabrics 
are practically the same whether they are made from 


staple or filament fibers. 


3. True or false: vacuum drum filters can generally use lighter weight 
fabrics than pressure filters. 


Knowing where to get the information and help you need, when 
you need it, is lots easier than trying to be both a processing engi- 
neer and a textile technician. Wellington Sears people and the filter 
specialists who distribute our fabrics are always ready to help with 
your filter cloth problems. Call us, and for some more handy infor- 
mation, write Dept. L-11 for our “Filter Fabric Facts.” 
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WELLINGTON SEARS First in Fabrics For Industr 
Wellington Sears Co., 111 West 40th Street, N. Y. 18, N. Y. Atlanta « Boston - Chicago - Dallas « Detrbit - Los Angeles « Philadelphia « San Francisco « St. Louis roof 


Photo courtesy Jones & Laughlin Stee! Corporation, Pittsburgh, Penna. 


Good riddance to bad rubbish 


—through hose 


B.F. Goodrich improvements in rubber brought extra savings 


Problem: At this power plant they 
have to get rid of huge loads of a waste 
material, called fly ash, every day. It's 
collected from furnaces, washed, then 
piped down the side of that building 
and away to a disposal pit so as not to 
polute the air or a near-by river. Fine, 
except that this mixture of gritty fly 
ash, corrosive acid water, sharp slivers 
of metal was eating holes through the 
metal pipe in only six months. Each 
pipe replacement cost $700 plus about 
100 hours of workers’ time. 


What was done: Company engineers, 


working with a B.F.Goodrich distrib- 
utor, decided to replace the pipe with 
rubber hose specially developed by 
B.F.Goodrich to handle rough mate- 
rials. The lining of this hose is made 
with the toughest, wear-resisting rubber 
known. The hose is so rugged that it’s 
even used in some places to handle 
broken glass, chunks of coal, granite 
chips. 
Savings: The B.F.Goodrich hose had 
een on the job 8 years when the pic- 
ture was taken. It gulps thousands of 
gallons of acid water and grit every day, 


but shows no sign of wear, looks good 
for many years more. 

By lasting 7% years longer than 

pipe, plant engineers figure that the 
B.F.Goodrich hose has already saved 
$6400 in replacement costs and $4800 
worth of maintenance time. 
Where to buy: Your B.F.Goodrich 
distributor has exact specifications for 
the B.F.Goodrich hose described here. 
And, as a factory-trained specialist in 
rubber products, he can answer your 
questions about a// the rubber prod- 
ucts B. F.Goodrich makes for industry. 
B.E.Goodrich Industrial Products Company, 
Dept. M-463, Akron 18, Ohio. 


B.E uF 00 d ric h industrial rubber products 
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ychloric: 


. with Eastern Centrifugal Pumps 


Model D-11 Model 
to 7.5 g.p.m., to 18 p.s.i. to 17 g.p.m., to 17 p.s.i. 


Modells 2F and 23 
to 2 g.p.m., 25-42 p.s.i. 


= 


Models U-17 and U-34 
to 38 g.p.m., to 21 p.s.i. 


Recent redesign of these close-coupled Centrifugal 
Pumps has gained tremendous ruggedness and 
allowed for a wide selection of power requirements. 

‘ In every detail of size, weight, space requirements, 
power, and costs, Eastern pumps fill the bill for strict 
process standards. 

Six standard models range from 1/8th to 3/4 HLP., 
with capacities up to 70 G.P.M., pressures to 65 P.S.I. 
Eastern Centrifugal Pumps are available in Cast Iron, 
Bronze, Stainless Steel, Monel, and Hastelloy “C”. 
Eastern’s engineering service offers many special models 
to meet your specific needs as to capacity and 
construction. Recommendations entail no obligation, 
and your inquiries are invited. 


Mcdels 3F and 3J 
to 5 g.p.m., 29-65 p.s.i. 


NEW EASTERN CATALOG 


Eastern Centrifugal Pump 
Catalog contains engineering 
data, performance charts, 
diagrams and helpful general 
information. Request 
Bulletin 110F. 


INDUSTRIES, INC. 


100 SKIFF ST. 
HAMDEN 14, CONN. 


2 \eDirect current Sand | | ES 
Hydrogen |-Recovered | | Codlerand 
{ (sodium chloride) = Ib. Electric power (D.C) 5, 
Va 
to 70 g.p.m., to 11 p.s.i.; 
| 
? 
* */ ay 
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“With a normal preventative maintenance 
program, repair costs have been at a 
minimum.” That's Dow Chemical Company's 
report on these 25-HP LIGHTNIN Mixers 
installed at Freeport, Texas. 


How Dow holds mixing costs in line 


Take a look at the size of Dow Chemical 
Company’s Freeport, Texas, caustic soda 
plant—and you'll see why low operating 
costs for mixing equipment are vital. 

No special research had to be done to 
determine what size mixers would handle 
this job best. Mixers were selected on the 
basis of unique pilot-run data on tap at 
Mrxco. Mixing results were fully predict- 
able, and unconditionally guaranteed. 


No steady bearings 

Despite the 20-foot depth of the six 
30,000-gallon tanks, there is no need for 
submerged bottom bearings on the shafts. 
Critical-speed data at Mixco permitted 
accurate specification of overhung shafts 
adequately sized for the job, but not 
oversized. 

A big factor in keeping maintenance 
cost down was the material specified for 
shafts and impellers—-solid nickel. Engi- 
neers could freely select the best material 
for the job, because LIGHTNINs are avail- 


What Mixing Operations 
are important to you? You'll 
find a wealth of information 
on fluid mixing in these help- 
ful bulletins describing 
LIGHTNIN Mixers: 


( Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 


(B-104) 


(CD Top entering; propeller 
types: %4 to 3 HP (B-103) 


( Portable: % to 3 HP (B-108) 
(] Side entering: 1 to 25 HP 


Laboratory and small-batch 
production types (B-112) 

(] Condensed catalog showing 
all types (B-109) 


able in any machinable alloy and with a 
wide choice of coverings. 

On installation, substantial savings re- 
sulted from delivery of the LIGHTNINs fully 
assembled and aligned, ready to mount on 
the tanks without special construction. 


Get these 3 vital savings 
These economies are yours, too, when you 
choose LIGHTNINs for your fluid mixing 
operations. 


You save design time with application 
data that’s guaranteed accurate. 


You save installation time because every 
LIGHTNIN reaches you as a “package,” 
ready to install and run. 


You keep saving on upkeep, with a host 
of mechanical features that minimize your 
service costs. 

To get these savings for your process- 
ing, call in your LIGHTNIN Mixer repre- 
sentative. He’s listed in Chemical Engi- 
neering Catalog. Or write us direct. 


° 

Quick-change rotary me- 
chanical seals for pressure 

and vacuum mixing (B-111) © 


UGHTNIN CM Contactor for 
continuous processing (B-515) 


1] Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-m Mt. Read Big 


., Rochester 3, N. Y. © 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto19, Ont. @ 


PRIOR TO PURIFICATION, caustic is kept at 
uniform temperature, with help of mixing, in each 
of six 30,000-gallon tanks like these. LIGHTNINs 
also suspend sediment uniformly for easier 
removal, 


DOW GETS LOW-COST MIXING in this 75,000- 
gallon caustic tank with a 25-HP side-entering 
LIGHTNIN, Stuffing box can be repacked simply 
and quickly. To seal off tank fluids for repacking, 
maintenance man turns easy-to-get-at handles at 
outboard end of mixer. 


MIXCO fluid mixing specialists 


\ 
— bd 


